
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at http : //books . google . com/| 




zed by Google 






1, 



Digitized by VaOOQlC: 



Digitized by LaOOQ IC 



Digitized by LaOOQ IC 



Digitized by LaOOQ IC 



THE 

DIARI AN MISCELLANY: 



C jO M S I S T I N C O V 



AH the Ufeful aad Entertaining Parts, both Math€» 
matical and Poetical, extra^ed from the 



L A D I E S' DIARY, 

pfom the beginning of that vrork in the year 1704* 
down to the end of the year 1773. 

With maoy additional 

SOLUTIONS and IMPROVEMENTS. 
In fire ToIufflei» 

VOL, 11/ 

By CHA. HUTTON, F. R. S. s 
rrofeiTor of Mathematics in the Royal Military Academy. 



LONDON: 

Printed for G. Robinson and R. Bai.i>win in Pater- 
nofterRoWi I77i« 

Digitized by VjOOQ IC 






• • • • 

• • • « 



Digitized by LaOOQ IC 



( I ) . 

THE 

Mathematical Parts 

OF THE 

LADIES' DIARIES. 



1732. 

Of the EcUpfes in '1732. 

To the inhabitants of our terraqueous rfobe there will 
happen five eclipfel^ Three times wUl the moon, in 
her wandering courfe, interpofe and hide the fpleodid 
rays of the fun from our view ; and twice will the earth, to 
its courfe, fo fall in the line between the fan and moon, as to 
hinder her receiving the light (he borrows from the fun, to 
enlighten the earth by refle&ion. 

^ I. Moon eclipfed May a8/ at » in the afternoon, invifible. 

a. Sun eclipfed June ii, about noon ; but by rcaTon of the 
moon^s fouth latitude and parallax, is iavifible here, 

3. Sun eclipfed November the 6th, at 4 in the- afternoon; 
but fo fmally as not viiible to tlie naked eye* 

Diary Math. Vol. II. ^ i^ 4. Mooa 
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j» Ladies' Diaries* {^Beighton} 173*- 

4, Moon edipfed on Monday th« aotli day t)f Norember, 
at three quarters after nine at night, total and viiible,* 

Computed by ^ 

Aftronom.Carol.Covfntry 
Mr. Chattock, London 
Jtfr. Leadbetter, London 
* « » CLewifham 

^lt.BoIman,jJcarliflc 
Mr. Turner, Hull 
Mr. Oats, Givenna 
Mr. Williams, Middleton 
Mr. Brown, Bridgenorth 
Mr. Paternofter, Hitchtn 

5. Suneclipffed Dfecembcrthc 6th, at 1$ minutes after nine 
in the morning; vifibie, but fo very fmall, that not above 
one three hundred and fixtieth part of his diameter will be 
obfcured, and fo not perceptible to a naked eye. 

Nemf 
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* This eclipfc was obfcrvcd thus : 
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Begin. . 


Immcrf. jEhierl. 


' End 


London 
London 
Voik 

Rome < 


Geo. Graham 
Mr. Hodgfon 
John Turricr 
Di. Re villas, 
Jo. Bottarius, & 
lEuft. Manfred! 
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h. m. s. 
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II 37 oa.t. 
II 16 3oa.t. 
II 41 oa.t. 

i»ai5;t.t. 
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1, Question 163, h -Wr. Sam. Aflibf. 

In verdant fields one iummer's rnorning fair, 
In walkixig forth to take the pleafant air, 
Pleas'd with the harmony o'th' warbling «ote8 
- Of larks and nightingales' extepdcd throats. 
And pleafing zc^yrs, with a gentle breeze. 
Spread o*er the ,plain8, did waft the verdant trees ; 
And Sol's refulgent rays join to compjeie 
This lovely fcene t Wnere I by chance did meet 
A Geodecian, in a park, by th' way. 
Was thither come, the fame for to furvey : 
Whofe form he a right-angled triangle found. 
In which was made a walk cxaftly round. 
And touch'd all fides of the faid triangle; 
In which round walk four other walks quadi^gle 
Were made;, denoted by u<, B, C^D, . 
Meeting in the round walkts periphery. 
The area"* of the whole triangle*8 known. 
And each fide f of the quadrilateral's (hown; 
By which the following he was to produce, 
Bafe, perpendicular, and hypothenufe ? 
But finds bis (kill will not retolve this doubt. 
So begs yoa'U lend jaox aid to help him out* 
• Tie area = S5t96fquare cbmns. 




n. QvtsTioN 164, fy Mr. ]ohnTvmtr» 

Two men, A and B^ buy a piece of ground in an unknown 
northern latitude : but it was obferved that on a certain day 
in the year, s^ib unknown, the fun's aiiitude upon the foutn 
part ot the meridian, at the faid place, was 4%** 30' ; and 
upon the north part of the meridian, his altitude, above the 
horizoQ was 4^ 30' : The limits of the ground were to be 
marked out by the fliadow of the vertes^ of a tree 10 yards 
high, on that £une day when the altitude of the iun on each 
j)art of the meadow Djras obferved as above-mentioned. It 
IS required heocc to fiod the latitude of the place, and the 
B a fun's 
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A L AD t £ s' Diaries. ^Belghton\ 173s* 

fun*8 declinatioD ; and alfo the (hare of the ground belonging 
to each man ; A being to have for his part the greateft tri- 
angle that can be cue out of the faid conic fedion dcfcribed 
b^ the fhadow of the tiee's top, and B to have the remainder. 

III. Question 165, hj Mr. The. Graat. 

Pray, gentlemen gaugers, be pleafed to lend 
Your aillitance and aid to a brother and fiiend; 
Who lately has met with a caflc in his round, 
The content of which by him cannot be found 
From any problem or theorem taught. 
By thofe wlio have on llereome try wrote. 
A fpheroidical fruihim it £semcth to be, 
Whofe dihienfions are fuch as hereunder *.you fee; - 
Hence you are defir'd to Ciew its content 
By a general rule, and how much of the length 
Is on each fide the greateft bulge of the caik ; 
Which done will refoJve him in all he does aflc. 

*Gr, bead ji'o. Lef, bead 27 o. Bk«x 3^*o« Let^tb ^S'o. 
IV. Question 166, fy Mr. Chr. Mafon. . 



' A canon give, that will exhibit fair 
All perfe<fl numbers; and alfo declare 
What thofe from unit to ten millions are? 



] 



V. Question 167, hy Mr.Tumtu 

Let there be a triangle whofe 3 fide^ are ^ven, viz." 415, 
353, and 488 : And upon the three angular points, as centers, 
let there be defcribed three circles whofe radii are 13Q, 80, 
and 70 : Let k fourth circle be drawn, which Ihall touch ihefc 
three circles. It is required to find its diameter ? 

VI. Question 168, fy Mr. Chr. Mafon, 

I once fupinely trifling time away. 
With two old quondams who at dice would play. 
Each ftak*d his guinea, fifteen up the game ; 
And I by chance had juft got ten o*th' fame. 
The othjer two had not fuch luck to thrive ; 
The one being ei ght, the pther only five : 

When 
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When they propos'd no farther to advance. 
But part tke flakes, according to each chance* 
And I well weighiog game(ter$ fickle cafe. 
With feign*d denial, did their choice embrace* 
I now defire fome artift to unfold. 
How much edch gamefter is to have o'th' gold* 



Tiff Prize Question, iy Mr. Rob. Fcarnfidc. 

* A whimfical merchant of late did import. 
Than bufinefs more for diverGon and iport, 
Cylindric and conical poles not a few, 
Whofe dimenGons * in part, you ha?e here in full view* 

Now it happen'd, as with him one evening I fat. 
By degrees did begin mathematical chat ; 
Till by fome how of other this bargain at laft. 
Gave rife to this queftion, he ftarted in haft. 

* The greatell of thole fort of poles I ^fcrou'd know, 

* That's pomble up this fame chimney to go, 

* Whofc width, I remembw-y when meafur'd, to be 

* Juft forty-eight inches at the mantle tree ; 

* And likewife between- the faid tree and the floor, 

* The diftance was found to be twice as much more: 

* The man who the eafieft method can (hew, 

* On demand twelve diaries may claim as his due.' 
Half affur'd of fuccefs, I refoiv'd to beg^in, 

His queUion to folvc, and the diaries to win ; 
But I found after all, to my grief and vexation. 
The X's quite vaniih'd-out of my equation. 
Therefore, ladies, the npanner to folve it pray ftiew. 
And when reading the diaries I'll think upon you. 

• The hafti of the cyUndrlc poles were 1 1 inches^ and the fides ef the 
f ironical conesy tvere to their ba/es as 4 to i. 
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^efiions anpwered. 

I. Question 163 answered by Mr. W. Grimmctt, 

DRAW the diagonals BD and Cjz and from xh£ center 
oi the mfcnbed circle ^ 

drciW PM, RM, and A^iW: 
.Let AH be perpendicular 

to BD, as aJfo ^ttj^^'s to n y^C: 

PN,PR,9ndRN. Oy 

Put / = 5C = J9I-II, 
f = /iTZ) = 41-56, ^.= ^D 
= 93'C3, i/= B .4 =1 is%'()9, 

and i2 = ^5'. Then from 

the fimilarity of triangles ^, 

we have ^s, d : a :: t : -t- = ^^ i and after the feme 
way of reafoning DE will be had = -^ j and JE = — . 
But ^+ ^ = BD, and ^ 4-~ = JC; and then we 

ftall have ^ + — + -^^^ + -^ = ./ + </5; 

which reduced will be « = , / .. '^J'^lf^ ' ^'!, j r 
= 167*65 ,=: ^^; aiid then BD will be found = i89'8i/ 

Again, from the circle ancj its infcribed triangle BAD^ 
in which the perpendicular AH is let fall, it will be as 
AN I D A :: BA : the diameter of the circle =: 19 1*6832 ; 
and confequently MO the radius is 95*8416. 

Put b = area of the trian gle PA^/e; n'=.MO\ x^RN. 

Then PN ^ — . and \/ xx + i^ = P/?; whence nx 




i4-i-^ + n \/xx + - — = 25 : Per redu^on there comes 

X XX 

forth 
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New Q^v est tout. 



7 



forth XX -^ — •— J9X + ft^ =: o; wliich fohred^ x wiB be 

found = a85*7o84 = NR: Then PNt=i sSr'o/f, and PA 
= 4»«'I031 chains. ^E.lJ^ - 

n. Question 164 anfwered by Mr. Rob. Feamfide. 

'Tis obyious that the declination of the fun is equal to 
half the ium of the meridian altitudes, which coofequQitly 
is 23^ 30* ; and the latitude 71**. 

Now the tree being fuppofed to be jilaced tn H^ 'tis evi- 
dent, as the fun does not fet, p 
that its fummit will defcribe ' ^ — 
the ellipfis JGFDBDJ; 
therefore, by plain trigono- 
metry, J'^ will be found = 
21*826, and BH = a54'ia4; 
and ^finding the altitude of 
theXun when due eaft o< weft) 
Gff = 4$9 and confequently 
FC the femi-conjugate dia- 
meter = 79*5* 

Then put JB^%a, FC =: h, CE = x, and DE ='jr. 
Then, per conies, aa-r-xx i yy }i a a : bb\ therefore j^ =: 

-\/aa-^xx. Now a-^x X -i/aa — xx, = area of the 
a ' ^ a 

trkLQgle DAB fmM\k be a maximum ; which put into fluxions 

and ordered, x will be = ia, and the area of the greatefl 

triangle willbe =j 7im*37 = » a. 3 r. 32?. = A'% ftiare, 

^nd a7335'/88 = 4 o 29 = J?*s (hare. 

Mr. Grimmett having difcoTcred a new property of the 
-ellipfis, after afolution.to this queftion, concludes with this 
«ther following method. 

^uppofing a circle infcribed in the ellipfis, then it will be 
as the radius of the infcribed circle, is to the perpendicular 
height of the equilateral triangle infcribed therein ; fo is the - 
femi-tranfverfe of the ellipfis, to the perpendicular of the 

greatefl 




* I. Question 163. 

To infarihe a quadrilateral, wliofe fides are given, in a circle, 
tnay be fecn in Vr bta'i 0^€y* M^tbema^a^. *77> and iu Si mpsow *j 
S<UB ExerciffS pr. 3 5 • 
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B Ladies' D.I AR I ss« \^Beighton} i735. 

greateft triangle infcribed in the elHpCs rs ao6*965a. The 
anfw.er will be i4*77*7 = a a. jr. 3*p. = jf%\ n,-r* 
%Q%srs = 4 o 29 = j?'s j "^*^*^- 

Mr. Charles Forrefi has calculated the foIutioQ to. this 
queftion trigonometncally, with the fun's altitude, azimuth, 
and length of the fhadow at every hour of the day, and from 
dkence according to the dodtrioe of conies has given the true 
folation as above.* 



IIL Question 165 anfwered by Mr, Ri. Lovatt, 



Given 



'CF -AS-d, 

Putif = y^if,tf = 6'^, andiJ jf^^r^ 
hh ^^ . ^VZ): 

=:tj. Then, per comcs,tf<7 

: bb : vaa — ee : nn\ hence 
aabb — aann ^ 
bb 



BM^^LP 




■ ee. Sub*- 



^Lll J^ 



flitute pp = — j^ — : Then ^^ =: r; aqd hence d'^tip 



zi^HF. 



bb 



Again, 



*ILQu£STioN 164. 

Having found the declination and latitude as in the firft folution 
Above, viz. by taking half the fum of the grcateft and Icaft altitudes 
for the declination, and then by taking the oonipknient Of the 
difFercncc between this declination and the gTcatcft altitude for the ■ 
latitude of the place,^which are general rules; next compute the 
altitude when due eaft or weft, and then fay as radius : the height 
Of the tree : : the cotangent of each of thcfc three altitudes': each 

«f the three lines H Ay HjB, KG All the reft of the firft folu- 

tion above i? very clear. 

The truth of Mr. Griinmctt*s theorem aliove may appear thus : 
From Mr. Fearnfide*s folution we find that the altitude of the 
greateft triangle is 3*4ths of the tranfrcrfe axe ; and by geometry 
vc know thnt the altitude of an equilateral triangle is alfo 3-4ths of 
the diameter of it& clrcnmfcribcd circle; •wherefore as the diameter 
of any circle is to the altitude of its infcribed equilateral triangle, 
fo is the .tranfvcrfe axe of an eJlipfe to the altitude of its grcateft 
Infcribed triangle. We may hence remark alfo that the equi- 
lateral is the grcateft triangle tfiat can be infcribed In a circle* 
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No. |o. QjTESTiaHS Ah« wSc.^&a* * %. 

Agaio, aa: b^ :: aa'-^dd-^-^dpa-^ppaatrntr^^aA, 
hence aamm =5 aahh — ddhh + idpila -r- hhppaa*'^ 
Subflitute c-=ibh^mm ^ ppbh\ and k = %dpbb\ dien 

,, = ,/iEF:^ ^ ^ = 40. Hence C4r= ig-jii. 
and i^F= »6^68. ' :••? 

To find the content ; put m = AH = 40, and} n = C^ =s 
i8'3ii; find 183110000000000000000 ordinates : rightly ap- 
plied betwixt C and H, which wili give the eqifal cylinder ; 

, f • » I. ^imrnd — \nn\n — nnd 

thus put d = xS|iiooy &c. then ■ . \ , - ^ — 

X $j^ = the fquare of the equal cylinder; 

and — ^ id ' X 4 ^ s: 34'7i9ttt¥ 

= ML 5= the diameter of the cylinder = B NRG ; and by[ 
the fame method the cylinder = to N^OR is = 33*ftxi6oo|k 

=P7; hence the content is f^^JJ^ JiiJJ-Sl} '^'int 
ale gallons. . ^ 



The fame anpmerei fy Mr, J. Ttrmcr. - 

rbung diam. 36 = w ") and JC, the part wanting, 

... \ greater head 3» = » C =»*. ■ ™ --#- 

^^ ) lefler head ar =^- Cxhen is ^ F = / + x, and 

C length 45=sa/J Cff zz t---x. 

As tt + ^tx-i-xximm — // :: // — i/xH-»x Mnm'-^nn^ 

by the property of the ellipfis, (as per Ward's. In troduft. 

p. 448) thei'cfore tttnm -h itmrnn -^ fnmxx '— tinn^-m 

*/jjx-*//jfif ; by redudion and tranfpofition, siK^mm 

Put J/ — »/r = *-*5, and 4»«*'^«//!f/» -^ rLtst'iS, tt 
and ttnn — ttss = rf; thea — ^xy -f- ^.v =b ^;' airf, «x*^ 

tracing the root/x = ^Av^-r-^;= 4-10 inches; t^ 

IX =,8'ao inches .= the part wanting DC: from whenc^ 
we find HF the diftance from the greateft bulk of the 
calk to the lener head to be'= 26$ inches, and C}f,to .thk' 
greater bead i8'4 inches. And the content is. ^43*9 afit 
gallons. •' » ' . .r 

Diary math.Xoi.tl. -C • * •' " .M4 
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m6 Ltom* Diari>i-$. \Veifitoff] ^733.* 

'Mr.^Tiwmm//^ after two differeat feiutieBS to this queftioii* 
delirers this theoreiQ: 

fThc fquarp root of each difference between 

, , the fqoare of half the. bung diameter aod the 

fqa are of half the diameter^of each head, put 

Theorem, into one fum : li will be as thefuin is to either 

, >of thofe roots, fo is the length of the caik to 

the didance. of the reipedire bead from the 

. I bung.* 

TV. Question 166 Mnjnatred bj Mr. Grimmett. 

If from unity be taken how many numbers foeverin dou- 

I ^Icpfoportion^continually, until the whole added together 

' be a prime number ; and if this whole be multiplied by the 

Itft term of the ieries which conftitutes the prime, the prx)- 

dirfbwin be a perfeft -namber. j6 Euclid 9. y 

From fbch a feries it may be obferved, that any *erm 

made lefs'.by uoity, will be = the fum oF aH the preceding 

Terms. Put therefore ^ = a ; and x = its rariable expo* 

sent (for in the fiift operation it will reprefent 7, in the next 

s, and then 3, &c. til) it be raifed to <s'4-* and being lef- 

:fened by u^ity may be a prime DuxpheC' Thus 

jc.beii^ 



'* in. Q^E ST lOH 165., 

^1| the nature of tjie dUpfc, v^HAT*— C5> : ^HJsjrx ^ j rgT 
>5 CH I HFi aad, by compofkion, &c. ^HN* — CJ8» 4. 

Acnfort both become knowi; ai^ t|iis'*i& Mr. QtixamtiV^ theo- 
sa, mcatioAcd above. 



4miD, by the nature of tb« dJipfc, j^HN* — CB9' : CH : : 
MlSri iiA the lemi-tranfTcrfe ; which being thus found, the 
(fontents of the ttfo parts hhTI^G, NEOR, of the caik being 
^orpputed feparately by the con^xnon rules, their itmn-^ill be the 

whole content. Or indeed thcl» contents are -caftly cninpnted 

jkithoat the tranfverfc aie by rule 1 page 478 of my Menfuration. 

K.B. The two exprcffiong .marked * in Mr. LovattS fohjtlpn 
^ate "wrong printed ; but they are here given as they Oand in the 
•xigiDaly at it i$ 4^01 caiy to ditf^£oiih vba« arc the uiie cxpreilionc 
-•'ami. 
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No.3Q» QtrssTi^oirt Amsweiko. il 

nunL 

— " abounding 
496 perf. num. 
-« aboujiding.. 

— dimuaiu?e 

^ — - 

Whence the perfect numbers arc 6, 48, no, 49^» *o»^> ^'*^» 
12640, 1308*^, 5»377^ 1096148, and838M©f allthepcr- 
\c£C numbers required per q^ueftiop. 



Mr. C: MvXofL ibe prapofer gives t bit ruh z 
T+Txarsd; i + » + 4X4=*«5 i+»4-4 + «x8r3 



♦ rv: Qjj E $ T I OK i6tf i - 

By^Eirtf/. I3C 3^, :x + » + *»+»! + »^ + &C. to a« :k al* 
a a pcrfeA number when the fum of the feries it a prime numbter ;. 
but the Cum of thfe gcomctfical feries it »*+ ' — 1, therefore 
** + ' — I k. ** it a perfe^ number when »*+*'— 1 is a prime 
number. Taking « ■= o ; then »» + ««— i is ssta prime, and^ 
I X «<» = X X I =s I the firil p^fea. number : If n =^ ; them 
a"+'—- i = 3a prime, and 3 x » ' = tf the next perfeA nutt« 
ber : Ifn = a.: then s94*i .^i s? a prime, and 7 xa^stt 
the 3d pcrfetSfc number : If « = 3 » ^o* »* + « — i t = 15 whicli 
it not a prime, and therefore 15 x»' = lao is not a perfedk 
number : In 'like manner it will appear that no othe r greater pdd 

number can.be put for 11 ib at to make the ezpreffion «*>+ < — c 
x 4" a perfc^ number; » muft therefore be always an even nufll-i 
ber for finding the other perfed): numbers ; but tt cannot be an^ 
even number, at ibme hawe falfely afferted^ Dn Harrit faya that 
there arc only ten perfed numbers between t and s ,»oo,ooo, 000,000. 
This ri^le of EucUd's only demonirates that a number found hj 
it will beA pcrfe(3: number ; but neither it nor any other that t 
know of, Chew that th^e may not be other perfect aumbcrt befidet - 
thofe found by this rule* . 

C a • ' 
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Mr. Sam. Afliby anfwers thus : 

r If from iny power of » be fubtrftdBd ttnky, 

^ Mid that remainder be a prime nrnnber, mi)! 

ply it by half the faid power, and that pro- 



The canon. ^ ^"f ^1^*^ '•^J^^iP^e^^?/ P^^^^c nwnber, mul. 
4 dud will be a perfed number. 



Jtfr. Robert FcamfideV anfnatr. 

Let jp'x be the mimber fought; its aliquot parts will be 
i-hj'+^*+;'S &c. till the exponent becomes n ; and 
y +j^x*+-^'*4-:^*9f, to. till the exDooent be likewife n\ 
then, from the nature of a perfect number, i +jr +^* -4-^» 

• -♦•&€. +x +>x -4-/** + Jf'^f + &C. =>*x; and con(e-^ 

z -4- V ^ y * ~^ y ^ &c. 

quently x = -^^^ — ^ ; Now, that * may be 

>•« — X— jr-->»— jr» 
a whole number, 'tis requifite that y^ — x— / — &c. be = x, 
which only happens when y is = a ; whence the canon re- 
auifed becomes 2«x. Ifw = i, x will be = i + a, and the 
farftperfeiH: number = 6. If/i = 2, x will be= i +2 + 4, and 
the lecond pcrfed number will be«= »«. If « = 4, the third 
p€rfe(5t number = 496. If // = 6, the fourth perfeft number 
, IS 8123. . If n == 8, jthe fifth number is 130816. If » =s 10, 
' the fi^th' number will be ai'-j^tft^-; which are all the perfe^ 

• Bumbers from unity to ten Millions. 

. Wooilfius in his EUm. Math, fuppofes n to be fiiccefivvely 
^ the numbers ^i, a, 2, 4, 5» 5cc. whicji will not hold when n is 
''lupp'ofcd f= the odd numbers ^> 5> 7> 9, *c. aftd Mr. Cunn*^ 

• jule for finding a perfeft nufnber will not fOiA all the above 
numbers ; fee p. la of his Decimals. 

* V. QtJ k s T I o H 167 anf<werid ly Mr. Turner thepropofer. 

This problem is taken 
from lemma 6 book x of Sir 
-Kaac Newton's Principia, 
where th^eometrical con- 
.«&ru(6tioB may be feen. . 

Having the three^ fides of 
the triangle, theperpendi- 
'cular Fn^ and fegments Dh 
and En^ may be found. 

• Draw Gs perpendicular 
to DEy and Cm perpendi- 
cular to Fn ; and put 
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IfO. 3P« QjlKST'Ip!ffS> AnS WBRBD. 1^ 

Cr ^ Ct zsL Cv :si a^ Fn-r^ 345'8 = h% 

C-m^ sn = r» - En =2 70*7. = c, 

mfi's:^ Or ' sz u^ Dn^ 344*3 = ^. Then is 

JDr=:i 130 = r, > Dj =? S— r, and 

Fv=z 70 Si, -^/ =f c + r; alio 

J?/ = 80 = », /*«= t-^tt: Then 

«) »»-ha»tf +tf/« = rr4- 4^f + r# + ««rf per4tEiic.t* 

(3) //■+■»/</ + /I ^^ = ^^ — %bn + uu ^-et j 

Subtraa the third ftep from tlae fir ft, and tranfpofe thfe 

terms, and dividing by 2^; .we (hall have 

0^ rr — AS -\- ira *^%stt'\'hh — dd-^tde. 
(4)«= -^J- 

Pot rr — fsr^hb--'dd^f\ and »r— a/s=j^; then«=!/ 

f-^l^-^r^e • ff^g9:aa¥%f^a'\-Afde-\-4dgae'^Addee 

2b '*"««*' . 4bb ' • 

8ubtra<5l thefecoad ftep from the firft, and tranfpofing makest 
%jd^,-i-'2ce = dd^^cc — rr -\'nj$'-^ %na — zra. . 
Put ii/4T a^ = i^ ; dd'^ cc^rr + »« = i ; and %a — 'tr^st^^li 

AL% T'l. ^^ — ^^ J ^^ — %ki^-¥ llaa 
Cj) Then ^gs-- ■';.ana ^<.= 4^ — : r. 

In the. firft ftep fubftitute the. value of «.«. found,, then 
nr + ^ra •{' aa ^s dd — %de + ee + 

ff-h^f^f^a-^ggaa -^4/de -h 4^^afi-^Addee' '^ ., 
_ ■— , or Ahhrr 

'^Zhbra + ^bbsa-^-ggaaf-^^fga-^ff — 4ibdd :=: 
4bbte'\'Addfe'\'Afde-^%bbde'\-Adgae: PuC4Ai-^4^i^ 
=-«r; Afdi — %bbd-=^ — »'; and 4dg=p; then4^^rr + 
tbbra-^A^baa — F^aa-^iyga—-// — Abbddzzmcf — nf 
•^pae ; for e and ^^ put the values above found and bnng^ 
U oiit or*the fractions, wIlF give this quadratic equation'^ 
^.AAAA-\ -htbbh^r^ C 'Abbddhb: 

VAk >aa--2fghh ya:=:<'¥mkk 
""l^// S -^^- \' /-Ahbrrhh 

la nntnberr^?^ + 105*085 i = 52778*24 when divided by the 
coefHcients jof the. highell: power; and, extra(5ting the root, 
A =: 152*048 the. radius of the. circle touching, the tbref 
circles given in pofition and magnitude; confequentiy the 
diameter is = 304*096 the anfwer.- / . 

■ Mr. George Bro*wny after giving the true anfwer in a tery 
concife way, fays, iince it is not limited how the three circler 
(hall be placea on the angular points, it will admit of fo- 
many aofwers as the circles are to be- varied. 

C 3. * Mn 
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&4^'*<' ^>A&>>9* t^etghton^ 1735. 
Mr. Rich. LovactV atifwer t^ the fame ^ 



Put » - 4«8* — I30*> -- 70V . ^ _ 130 -^ 70 ^\_ 



^ 



353* r- 80 — 70V *• 80 — 70 DFE 

^^ 353 X * * 353 a ' . ♦ 

QF^ -Xlicn, per axiom 4> ^ — ad ^ pE) and » — -4r w ^^ 
^r ; 'and Cr will be the diameter of a circJe, wfaofe peri- 
phery wilJ pafs through 7nCF; and (ao Eucl. 3) the angle 
at the center, v, is double to the angle, i^» at thelpcFiphery ;) 
alfo (5 Eucl. 1) the angle vptn^ vmp. Put j^ = s. Z. t; tnp 



== 33"* 34' ; i = s. Z mvp = iia^ 56' ; then y^*: - : \'k 



a 



:= «rp. And by that noble theorem' which I me ntTaned i g" 
the Diary 1 731* queft. 143, we haye this analogy : i) — a^ x* 
'• b'^ad'^n-^afn , ak , —'h-^ad^n-^^m- 

+ -7 • : \ \ pp\ and pp y, b-^ad ^ n^^am ^ 

• i':^ai'^ft+ am , ak ^ '^h-^ad-^n-^am , ak 
% %b a 2^ 

Ip numbers, i(>%%aa 4- 9'07i^ = 94Z3.*^8 rt IQ^9%..U}A^ 
a = V'63 140*3 — ^7 = 114*^73 ; hence »a4"773 — 7o = 
X5Vi73 =s Cry which dottbied is the diameter 308*56 of- 
the circle required. , -. ^ 

• VI. (^ss- 



♦ V. QjrE sTiOM 167. 

This 15 one of the probJems of Apollo in ^s oa Trntgrnaes^ 
an4 is conftrudled by his rcftorers Vi eta and out countryman the^ 
Rev. Mr. John Lawson, who has lately ^jfivblifhed an en'gri(h^ 
Kftoration of this: piece of Apollokiifs*$ works, where it ap*^ 
pears tliat the problem hath federal cafes according as the fourilt 
circle is to touch the other three cither all internal or all exteroally, 
or elfe fomc internally and the reft eitcmally. * 

. This problem has alfo been attended to by fcvcral other refpec- 
^able perfons, it being con(lrudled by Sir IssAc Newton in, 
Umma 16 lib. 1 of the Princi^ia, and m his Vdverfal Arith, prah 47;. 
by the MARqyis de l'HospitAl in his SeBiones Conique 11 v, 10 
ex. 4C0s« X ; and by Mr. Tho. Simf sotr atthe end of his Geometry: 
^ " - ^ ■ Con-. 
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K^.jo. i(iw»\Tio\rs Aiiiwi4i«i>, * i^' 

♦ VI. QuE'sT,ioi ii58 anfviered by Mr. Rob. Fearnfide. 

Let A B^Cy rcprefent the three players; v^ wants 5 of 
being upr B 7^ and C xo. Now it is plain tlK gamd will be 
eiided iti %o tbrpwf at moft ; then J-^-B -^C muit be raified 
to the zoth power ; aod as the players here are fuppofe(L 
equal, the coefficients of every term where the 5th power or 
^aad upwardb induding the 20th is found, are to be added 
together, as aKo, the' c*eif!icieats where the 7th power of ^ 
and upwards is found, and the coefficients of the lorh power 
of ^ and upwirds are to lie added alfo together t thefe thive 
totals will be in proportion. to one another as tbe refpc^ve* 
Ihares they are to haVe of the guineas. ' ^ 

He* 



Goncemmg dUs prohlcm I fhall dlf^ iofcn the following eitradi 
from the iUfltire dei Mathematiquei par. M. Mohtucla Tovi. I.' 
p. atfj. . . ^ 

Vi ETA, in a difpate which he had with Adk i anus RoMAifus, 
propoiM to him this queilionf The folution wivieh Roma H us 
gave to it, though obvious, w^s very indiffereat, viz. bj deters' 
mitHng the center of the circle fought la the poiat of inter fedtioii/ 
of two hyperlH}las ; for as the problem is a pUne one, it may be^ 
folved by plane geometry ; by this Vi fcT A folved it, and yery clc- 
guitly : his fohition i« the fame as that-gi^Nen in Hewton's Vm* 
verfal Jtilhmeiic, Anothtr, folution may alfb.be feen iit the iK 
book of the Prinafta (this qaeflion being there n n:cflary for fbme 
determinations in Pbyfical,AJh)ii9m^) wherein Ncwtok, by a re« 
markable dexterity, reduces the two iptid loei Qf Ro m^ m u s to the* 
interic<Slion of two right luies. — Moreover, DfiscART&s at- 
tempted to folvc this pf obicm l>y tlic help of the A'gibraical Ana- 
Jylis, but without fuccefs; for of the two loiutions which he derived 
4rom thence, he himfe If acknowledges (fee Lett. I om. III. let. 80, fi) 
tet one fumtiiied hira with fo complicated an ezpreflion, that he 
would not undertake to conftrudt it in a month; whilft the other,' 
though foroewhat lefs complicated, was not fo very fimpie, as t9. 
encourage him to fct about a condrutftion of it— Laftly, riie 
Princefs Slizabeth of'^ibema^ who, it is weli kn^wn, honoured 
Descartes with her correfpohdence, deigned to comm.unicate a 
Ablution to this Philofopher ; but as it H dedueed J^rom the alge« 
braical calculus, it labours under the frime inconveniences as that 
of Ds8CAaT|:s. , > * 

* yi* Question 168. 

The method of fo!ving queftions of thi's kind, may Be. fecii at 
' ^gtf 43 or 19a of D I MoiVAE, or in fome other books 00 C3kanct$: 
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M. Lao I At' DtA^v%.s: IMi^gthMj ifss^ 

I J. d. 
Re who got lomnfl bave « 5 lo -f* 
He who got 8 mud have o z6 1^4* 
Re who got 5 mnft have 030 + 

>&• JolM€mmaM$if% pumbers are the fsime* 

Mr. Jamil Htntmingway and Mr. Cbr, Halt alio atilweredLi' 
Ais queftioju 

W^ Paia B Qu»f*Ti©H anfmrtd: 

Let F/ rcpr^fcnt the floor, and ADEM the .cfaimocip^ 
Aen pwt RC^d, ED^b, DJ^ey 
LB^x. Now, per fioiilar triaoglea^. 

Midiidx —^BA% ^tAd'Mxi 

X X 

^ : -- =2 AD, After the fame raao- 
ner of reafoning we (hall find AC , 

X X 

d _. „- . 

which muft be a maxinjum ; confequently put into^uxions 
&c. the following equation will come out ; /. e, ^^ 

Brought into numbenp and- reduced, * =974 inches; and^ 
confequently 6"^ = ifS'% inches = 14 feet 7 inches a tenths^ 
the length^ the cylindric pole« 

For the Conical Pole, 

" y^Arr-^ t^ny (putting s^^rr — i^ 
= /!?); as arjiw: ny :i %yi PH = ^ 

V ^ — — «_ 

PO:=i^. Again, x : V^^+x* ;•.- 

r + x:FC= ~^Vbb-hxx > and 

^:5::^:/>F=:^.Confeq«entIy ^ ^^ 
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N6.30. Qj7EsTioK8 AhsweIled. ly 

—^ — «? :±: ^^ »^b h^ xx^%y r. £rgo(puttiog2rr—- 1 



cr-^-rx 



ssjw)jf = 7 — ; V^3-t-xx. Now it is CTidcnt tbot 

C€ zz f^ . r ^^3 -f- XX xnuft be a maximum ; Svhieh 

in flnxiobs, &c. the following equation will come put, viz« 

xJ + iAf ;,» +^x = 3*^-—^; brought into outh. 

bcrs aiki rednced, gives x = 44*88 inches, and GC^=^ \i%'At 
inches = 14 feet o inches, 4S, the length of the conical pole 
required.* 

The lot of xo diaries fell to F. R. S. 

Of 



* The Prize C^u e s t i o k. 

It ift tnic the procefs above will bring out the longeft pole whfch 
can be put quite into or up the cbUmney, but Odiuc of the exptef* 
lions uicdin it arc vtry improper : thus the cxpreiEon for Gti tn 
the FoFmer cafe, and CG in the latter, is not a maiimum, but a 
minimum; for it has no maiimum but infinity ; and the thing xo 
be found-, though it be the longeft pole that can be put qrite np 
the chimney, is the minimum of CH or CG, that is the lliortcft 
pole which can reft with one end on F/, the other on AI^ and its 
fide tonch the point E : for it is evident that whether way this line 
be lAoved from this narroweft ot (hortcft pofition, its fide will fail 
below the point ^£, and fo it miy he put up the chimney ; but a 
longer cannot be put into theiaid fiiorteft pofifion, and therefore 
not up tlie chimneyr 

The former part of the procefs, for determining the length of 
the cylinder, may be brought out by a fimplc cubic equation thus : 
. Put ADzs.z\ alfo DE =: ^ and D/zr^, as above. Then 
^I =: c 4- jr» and z ; h xi c + 2 •. li-^ X * = i^\ hencfe 

f + z I 4* ' 1 — .X ^* ss AF^^ .vhich xjauft be a.wuniinHia. 

This in fluxions, &c. we get z* -+ czJ — i» <z — ^*c* =r 05 

3 ^ 

the root of which is evidently z = v^i* c = ^ D, from Vhich the 
pofition is determined, and the length of the cylinder can be ca^ly . 
czpieflcd in terms oT^, €, and d its diameter ; thns the leof ih GH 

€ -^ ba /c 

is = -7=== X ^ — rff, putting q =5 V r. 
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z9 Ladies' Diaries. {^Beigbton} 1733. 

Of the Eclipfes in 1733. » 

To the inhabitants of our terraqueous globe, there will 
happen four ectipfbs : Twice will the moon in her wan- 

. dering courfe interpofe and hide the fplendid rays ot the 
lun from oui view; and' twice will the earth in its coupfe 
fo fall in the line between the fun and moon, as to hinder 
her receiving the* light (he borrows from the fun, to enlightea. 

• the earth by refledtion* 

« s. Suneclipfedon wednefday.the tdof May, at 6 in the 
evening, which will be a great and.yifible ecHpfe; and three- 
fourths of the fun's diameter will be darkened.* 
Computisd.by'^, 



Altronom. Carolina,jCoventr y 
. Mr. Chattock, London 
Mr. Leadbetter, Lorfdon 

' Mr.Tbo.Sp.rrow. j.j;°;tl 
Mr.Chrift.Itale. jSJy^ 

Mr. Samuel Travis^, Utoxeter 
/" Bridgenor. 
NyGlouceftei 

Mr. Will. Brown, "< Rome 

xJEdinburgh 
^ Paris 

Mr. WilLXoTatt^. Mansfield 

Mr. John Browne. ^^^ 

Mr. Tho« Wright, Sunderlanc 

Mr.JphnBulman.[^^«[iJj;- 

Mr. Nicholas Oats, Falmoutl 
Mr. John Turner, Hull 
Mi.Tho.WilMamsi Middleton 
Mr. Rich. Lovatt,„Derby 



Begin. 


Mid. 


End 


Dur. 


Digits! 


h. m. 


h. m 


h.^ m. 


h. m. 


d. m 


V 41 


vi 33 


vii a6 


i 45 


ix 45 


5 44 


6 38 


7 29 


r 46 


^ 6 


5 4* 


6 36 


7. 27 


I 45 


9 20 


5 40 


6 37 


>7.3i 


1 Jv 


9 49 


5 49 


6 45 


7 40 


I JO 


9 J» 


5 38 


6 35 


7 23 


I 44 


.9 35 


'5 43 


6 38 


'7 27 


I 43 


^ 9 IV 


5 39 


6 34 


7 28 


I 49 


•9 30 


■5 37 


6 31 


'7 »2 


i 45 


9 4l5 


5 38 


633 


7 23 


t 45 


9 3? 


6 53 


7 39 


8 24 


3f 21 


8 la 


5 30 


6 24 


7 17 


I 47 


10 31 


6-4 


6 5> 


7 43 


I 39 


.9 II 


5 40 


6 35 


.7 29 


I 49 


.9 15 


5 43 


f> 38 


7 29 


X 46 


.9 53 


5 48 


643 


7 34 


1 46 


£0 S 


.5 29 


6 25 


•7 17 


I 47 


9 47 


5 36 


6 41 


7 2C 


1 44 


9 43. 


5 24 


6 3- 


7 10 


t 46 


19 I 


5 3 


6 56 


6 52 


I 49 


'8 4. 


S x8 


6 13 


7 6 


I 48 


lo 12 


5 41 


6 36 


7 *7 


I 45 


9 35 


J 38 


6 35 


7 23 


I 44 


9 35, 



a. Moon 



• This ccltpfe was obfcrvcd thui : 
At Gmenhurg in. Svtedett by D* Bitgeriu V'i^emn. 
h. m. s. ^ 

tf :k# 40 Before this was>th« bcgiAoiag* 
9 14 4^ Total immerfioa.. 
f i4 54 Emerfioa. 
• 5 50 End. 



At; 
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K6. 30- 



New Qjiest ions. 



X9 



V s. Moon eclipfed on thurfday the 1 7th of May, at 6 in the 
evening. 



Computed by 



Aftronom. Carolina, Coventry 
Mr. Sparrow, Nottingham 
Mr. Hale, Derby 
Mr. Browne, Bridgenorth 
Mr. Bulman, Lewi^m 



Begin. 



51 

47 
36 
47 
57 



Mid. 
h. m. 
7 21 
7 17 

6 57, 

7 16 
-7 a6 



End 
h. m. 
8 50 
8 46^ 

8 461 

M i6;» 59 



Dur. 
h. m. 

i» 59 



Dig. 
h. m. 

8 22 
8 27 
8 

8 23 
8 22 



3. Sun eclipfed'the t^thof Odober, at 5 in the evening^ 
isyilible. 

■4. Moon eclipfed the xoth of NoTember, at t in the after- 
Jioon, invidble. 

New 



». At Witttrnberg in Ssxonyhy John Frid. WdiUr, 





*. 


m. «. 










4 3<S 5 Beginning. 


1 ap '^ao Eleven digits. 




7 4<5 5 Sun fet eclipfed. 


• 


Al By 1 


Begin. 


Middle 


End 


^h 








h. m.«. 


h.m. f 


i.m. 8. 






3. London 


G. Graham 


T 4445 


<5 37 3 


7 »8 i3ap.i. 


^? 




4. Norton Court 














near Feverfliam 


Stc. Gray 


c 49 XS 


<S40 t 


7 jx 3oap.t. 


H 




in Kent 












S.OttcrdenPlace g,^^wj,^|,, 
near Lenham ui -^ 
Kent ^^*1- 


5 49 




7 31 49ap-t- 




\ 


*js\rr°-j«»- h*' 




71430 , 








* 


D'igit 


zedbyGoOg 


le 



%0 



I^Di&s* Diaries. {^Bftgi^gon'] T7SZ^ 



New ^ejlions. 

I. Question 169, hy Mr. Will. Grlmmctt. 

In a certain di^onary, under the word Gwiwi, it is fpixd^ 
the folidlty of an hyperbolic conoid is to its circumfcribing 
cylinder as 3 to ic;; and in an appendix of fluxions the lame 
is alfo aflerted; which is certainly falfe. Be pleafed there- 
fore to ioveftigate the exprellion that does expound their 
ratio ; and when you are m this way of thinking, fappofe 
the generating hyperbola to become the plain of a iirefl- 
declining dial, in the latitude of 50^ norths and die focus to 
be the center of the fame, in which, if you ercft a wire per- 
pendicular to ihe plain, the fun on its firft fhining on the 
•plain^ the izth of May, will caft the (hadow of the wire, £0 
ereftetl, exa<5tly on the hour line of 8. Querc the declina- 
tion of the plain. 



II. Question 170, hy Mr, Sam. Afliby. 

You that would learn the irt and myftery 
Of mathematics,' learn geometry. 
, The firft fix books of Euclid are the beft; 
Which being known, you'll cafily learn the reft. 
And then, to put in pra^ice what you know, 
Obferve a propofition here helow; 
On which, if youll be pleas'd fome time to fpend. 
You'll much oblige your mathematic friend. 

If upon each leg AB and 
BCy including the right an- 
gje, be drawn a fquare BD 

id BE\ and the lines DC 

id EAi which tut the faid 
_j_gs at F and 6^/ I fay, BF 
and BG aie equal, and are 
^ach a mean . proportional 
l^etween the fegments AF 
ind GG\ that is, as AF : FB 
demonftration geometrically. 

I ' - 




Quere the 



in. QuES- 
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One morniog fair bright Rioebus did difplay 
His giodoQS rays over the northern fca. 

There from a port in * fifty- one degrees. 
Three Ihi|js fet f^l, theix f courle as here you fee ; 
Then each (hip chan^'d her coarfe, and did another get ; 
And when SMoi equal dilladce run, they ail did meet* 
>. ^^ow each (hip's fecond courfe and difhuice run, 
Likewife the fame from whence they firft did come» 
Uota this place where now they he, 
^th* its latitude, is what you're to defcry i 

* Of loTUttde. f S>E. 33-8. S. S. E. 49* S.Jf. W> 3S*S kax»€S* 

IV. Question 172, by Mr. Chr. Hale. 

Suppofe the prodiift of two Hoes Inches, 

Hte.as tb« naacgin here definct: , »i3»4po 

"The third line then I fain would know. 
That, will the greatcft.area (hew; 
For fhat examy will defciy ' 
The height of All Saint> at Derby. 

V. Q^BSTioN iiit iy Mr. John Ttrrncn 

Twaftips fail from a certain port to fea^ 
Unto two ports whpfe latitudes agree. 

' *f he fiiit (he £itls between the louth and oaf;. 
The other makes her way 'twixt fouth and weft* 
' IfWth their cpuribs 5Boa together joifi^. 
^ Twill make degrees lia, ^im mihutes twenty-nine : 
* The fhip% departure which to the eaftw£ird went. 
Is miles two hundred twenty- nine, and feyen- tenths : 
Their diftances mufb this * proportion hi^r 
Unto each odier« Whence I pray declare 
Each (hip's true courfe, depanul e, didai&ce ruOi 
Andiatitude of ^ port 'wjbere they begun I 

. ^ As 1% U 's\ ' 'liifiirmoff • jhip^s difiaitce rih, b^ng the ireat^. 
^< B. They arrived i« the laMude of 31.^ 34' norPk. 

\f^MigtMatb.Yol.U. •' D H. Qu as- 
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Hg^ ' hAttt%.ti BiARiss« ^ZBeigitonyi 

When mighty NewtoA Use foundation laid 
Of his myfterious art ;^one couM invade 
Nor lake from him the honour which was due; 
Great Britain's foijs will loiig his works purfuc, * 
By curious theorems he the moon cou'd trace, 
^ And her true motion grve"in ercry place; • ' 

The greateftarjcas he with cafe cou'd (hew, - j-' - A 
Jt is from him alone the'art we know ; - ' fopo 

And toronfirm the fame, let us fuppofe * "^ aoeo 

The greateft area that we can inciofe , >. %^po 

In four right lines, fuch as the margin (hews. ' j a 
. Ue.thata tlieorem giv.es, fhiill have his name , , 
' Recorded ill theiadies* b6ok of fame. ' • -. . * 
Quere a^ and the greatefl area. ' - 

, 7he Pkize Question* hy Mr, Feamfide. 

' A young lady for fome time aNnl^ado^ Bil| ^W*d, 
In form of a fight-angled triangle found,. . , , 

Whofe bafe I could'nieafurc, and found it, to be 
Chains ninety and five, links, twenty and three : . , 
But the other two fides were with water o'efflown,* " 
So their lengtlw, tho^ attempted, then could not be known. 
Now a ditch -i^iiin^out frm* the * an^le at th'.<baik 
Made with the h'ypothenuiejtfft fifteen degrees; * 
And in the cathetus a tree 1 efpy*d, 
Which in Wo cqUal parts did exa^Hy divide "' 
That part of theiaid/perpendicular, or ^ace ( ,/ 
Included ^twltxt \i4tere the ditch crofs*dr it^ and bafe ; 
And if tovthe oppoiite corrrer ymi^draw* • ; m»''J^ ^ 
Or fuppofe a line drawn, from the tree,. you 'mttillLii6Wy > 
It-e^jually cots the whole an^le in two* .* "^ j 

Now by will it was 'Order'd,* that who of this mea«ddw • 
Could find the content, might marry the lady, . , r 
An admirer I've been, and there's nothing remains .'\^ 
But this to compenfate my care and ray pains. ' f 

Therefore if by thefe hintsr ybu aught* can ad vance, ' 
At the wedding, fs^ir ladies^ I invite ^au to daoce,. ^ 

. • iVf ff the tjiiaflgiilar ncj^^o^^ •- it / • 
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■1734- ■■■.-.'. 

^eftiims anfivered. 

I. C^H B s T I o H 169 anpiiserei. 

LET the abfcifla of the hyperbola be six, the orcDn'ate 
=;'* the parameter =^ and the tranfvbrfeaf ir^ then 

the nature of the c»rtt will be expreiled by >jf := ix 4 ; 

then by the do^rine of flnxtoQs^ — ^ +,^7 wUl c*t 

prefs the folidity of a conoid whoie altitude is = x, and the 
ladius oi its bale s y : And the iplidity of its circumici'ihuig 



eylinder will he expiefled by - 



Confequently 



^eir ratio will be exprefled by Tif^ + xtoatf + sx, jvbich 
B agreeable to that deduced from the method of lodiviiibles. 

If we confkier fuch a one whofe altitude it equal to-tfae 
tranfyerfe axis of the generating hyperbola; che n^tio will 
j)e expounded by th^t of 5 to is. - j 

• When the^iun is hi the plane of any dial, the fhadow of th« 
ftyle, and that of a wire ereded perpendicular to the -pkflte 
in the center of that dial, will be coincident* 

\ -« *' ' * ' \ 

Demonft ration* 'J. 

Let A BCD rcprcfcnt the plane of a dial coincident with 
the plane of the paper; then the 
point E will be tne perpendi* 
cular wire, -ffF the hour line 
of 14, Blf x}cit ftyle, 5^ the 
fubftyle ; SS a parallel the fun 
defcribeSf which will here be- 
come an elhpfts. Now tht ftin 
iB^oaie^int,ofthe orbit will be 
in the plane of the dial, fuppofe 
at i5 or i^ i then its plane by the % 

. lioe.ftrawojfrom-the fon t^irough the center, of the dial w^l 
i '' Da-*' give 
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M Lavish'. D:! A itiitio Xfif^l^^^ni .9fs^: 

give the fliadov of the ftyle on the plane, 2A SP or SPt for 
».imetirtw»i«i»m tlie mi t^ffiRS^ m^ «chec -pouic. oi tixet 
ftyle more remote from the plane will not fall on the pTaae* 
Again the fhado\y of a wire eredted perpendicular on aplane^ 
vhen the'iuQ is in that plans, \i4l3 -ce coincident with a lioe 
drawn from the fun throngh die ^terfedtion of the wire witl& 
that plane (which is here fkid to he the center of that dial) 
confequeotly wheti the fun is in the plane, the(hadowof» 
ilyle (however igcHnpd) and the (hadow of the wire erected 
perjj)endi€ular in the center will he coincident. J^ E. D. 

Therefore from the latitude of 50 N.. the declination oa 
the Z2th of May and hour' of S, \he a^imnthlKrill be found 
09^* jfS' from the oorth^ which is the^ df^clination of.thi;.];^»te 
from the point ..'.'.;' .^. "^ 

. Mr. Fearnftde has given the* fame anfwer. Mr. Turner^ 
Mr. Smedleyy Mf. Ommannfj, Mr. DupffSoi^fff^ Mr* JftMti^ 
Mr. Coltourn^ and fome others, make the declination 9* 9^ 
or 9* 14' 9 and the azimtttb 80^ 46^. r 

■ ' 1 

II, Qt7B iiridM 170 an/wenrd fy Mt, Rob. Feamfidcs ' 

•Ti« plain, by fimilartriangfes, that C^+w^5! « ^, ^^ 
^JiiS i: 3C:FB. Ag^ CB ^ J3 : £€ :z ^^f^^^-^f 
JB : GE, Permutando CB + AB : AB ix^*^ ^«<ft 
£C : €B. Ergo. fB=:CB. 

'• For die other part of the demonftratton ; by fiimbr «ib 
ancles JB (:r:jD): AFtt BC t BF; and ABt fiG ik 
#& (=5 CB) : OG^ Tbcc«fort, 4x.4qu(^ ;AF x B^ii 

A Cruhean LaJfs anfnuer to the fame* 

To oblige you, mathematic fiiend^ Sams Aifaby» - 
I'll prove ycur wond'rous prop, but not too ralhly. 

Firfti-to- yot*r fcheme let's ada the J$^and P» , . 

Jfet out of abibhuenccefity; - . i J 

Butte m^e dear the proot^ as nofc on 6«e, '" ^ 
Or pTain as pilte ilafF; that is ail the cafe. 

Theti', geome^rit friend, without more fufs, ^"^ 

I i>ray you, take the deiaonftration, thos, ^ 

The triangles APE and ABG^ being finmiar, * ft A^t 
P£ :: AB ,• BG ; (by Euclid 4. 6) that is^^ ^ BC i B€ 
: : JB : BGf becaufe all the fides of a ^are are eqq^. 
In fike maimer the tnai^es C^J^ 4nd^BF, Miig Sbm^, 

^ it 
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ir iSk.iP/7 :. CB ^n D Pj FB ; i.^. JB -^BCi BC :: 

AB : FB. Therefore FB is:=z BG» Again, the triangles 
-&^/v.and FBC, and the triangldi y/^C and £^'6^arc finifar 
lar ; therefore iD/^ or) .^^ : BC : : JF : FB\ and ^^ : . 
£C {-^OE) :: i^/? ; GC, Whence ^Z?" : FB :: -5(2 
(or ^/^ : GC (by Eucl. ii. j), ^E.D. 

Ill- QuESTiow 171 anfwered by Mr» J. Turner. I 

This is altogether folved by^i^dnometry. For, firft, in 
the tria«gles BJS^ ^y£5, tliere is- given two fides and a 
containeel angfe, to find BS^ and the Z. ^^X and CS and 
the /.CSA\ add thefe two angles 
together^ and' then, you have in the 
^ B SC two fides and a contained 
angle, to find BC: Now in the A BnC^ 
the angle at n is double the Z. B^C^ 
and being ifofceles, it is eafy to find 
-/?/f ;;= C'» = ^ « — 19*44 leagues, each 
(hip's td diftance fun, from B,S,C, 
to meet at ». Again, in the A i'^BC^ 
find ttic *Zs ^^t and' ACB^ to which 
add the j^%C Bn, BCn^ \ye find that 
the ad courfe of the firft (hip fti»ered 

S. S. W. from i? to 11 is E. by N. 5* a6' cafterly, 
afhipS.E. 6'to)»is W.S.W. I 37* wefterly, 

3fhipS.S. E*. ^VJtowisN. W. 3 la northerly. 

Laftly, in the £i.P4»y there is given BA^ Bn, and the 
angle contained ; to find Jn = 31*4 leagijfs, the diftance 
.from the p^rt J jto where they all meet: -And "by ^^^e 
jC B .4n fonnd, the courfe froni A to n ifi S. by E. 34' foa- 
therly. The difference oi latitude of the lliip$ when at ^, 
=: 5o'7 leagues^ 

The fame is anfwered i,n this manner by Mr. Fsarftjiiie^ 
Mr. Skeivsy Mr. P. Sharp, Mr. ^iant\ Mr. Woaler^ MV* 
Colhourn, Mr. HevnningiMayy and Mr. Oats ; which agree fo 
fiffar rorthe propofer s anfwer and one another, thai i pre- 
fume 1 need not to exhibit any of them at large. 

IV. Qu K s T I o N 172 anfvjercJ, ^ 

I have received a great many anfwers to this queftion, !Ait 
they generally acrec that it is unlimited, or elfe they do not 
righti^' undcrfland the propofjr's meaning ; but it that j^fo- 
du(5l be broke Into" two equal line?, makinp: the kjrs of a 
right-angleci triangle, the hypothenufc v/ill !;C 18c ftet.* I 
fh^ll tcie give you the prcpofcr's own folutioii. '* '* 

* ' iy i, '■ ^ ' Put 




" tfi 
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ft LlBfs't^ DtAtiit* IM^^enJ §r$4^ 



B 



» AD^DCi And- 3^/). 



/^ 




* ■ ^ s=greateftareafquared. 

s TnJaxionSy %ddaa — 4<i'tf*t= o: 

Reduced gives ^ = ftitf^ inches* The jd« 

cxa& height of All-fainis tower 60 yards.* 

y. Question 173 anpwered hj Mr. Fcamfide. 
Pat ^ = tr/>, d = y , fine of the (iutf of the courfei 
Thenii:x :: I :^D^-, and 



(putting j>Ti = X + Ir + i^ 4- ££) ppxx, therefore px 

a aa na * 
=s ^2>, and px-^i zz BC: Per fimikir trianglies, ^y : 

dx ax 

.* + —:: — : />x — * ; hence x wUl be found =: 
■ - ^ ^^ , . = i34'a8 miles. Confequently BJsz 

842*6 miles, j4D =r 35i*i5 miles, BC = 799'79 P^iles* 
4LJBC=ziZ'> M* 14*, j^^C= 7x0 3^'^ C^i> = 4o».5i', 
aod latitude 31^ 45'. 



m 



* IV. Question 172. 

since the pifdu£b of any two fides of a triangle dT2tvm into the 
' fine of their included angle pi educes deubfe the arc^; thexcfore 
"when the produdt of the fides is given, the area wiU be as the fine 
of the angle; hut the xighi angle has the grcatcft fine, therefore the 
triaoigle is right-angled when a maximum. And then into what- 
ever two pa^s the gtren produi^ is broken, the area will be ftill 
the iame ; but then tlio hy^thenuic will vary, and is iliorteCl when 
the triangle is iforcelet, in which cafe it is zs ^4 X 233^900 S 
%x6o inches =: 60 yards. 
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• Tboagh tki« qaeiMa ma^iie folted by ft ficdple qaadrttf^ 
equation, yst I always prefer concifenefs in mataematicsi 
tad i^^ ^Q^x the geometric conflruiStioo, antd trigonxnetrtit 
calcatation^ which are vailly eafier than the algebraic op^ 
radon. 

AITame any a lines as As, At, in the ratio of x« to 5, ami 
]jsi them cootaio the given angle Sjd-t, prodac* the Ibes 
indefinitely, and let fall Av perpendicular to //, aiCi at the 
the diflance of 130 draw a parallel to Av^ as VPy and from 
Where it cuts At jproduced as at £>, draw Z)^' oaraflel tb 
//, and where 'it ineets At produced will form the triaod|e 
tequired* ' " 

Af^ Ar, being alTumed ss any numbers in thfe ratio of i% 
b 5, and the angle contained gi^en: Find //, and thence 
vt and vA. And then it will be as vt : vA ; : CDiC A^ 
from whence all' the reft are eafily known. Miles* 

The coutfe bf onefhipis S. 71* 38' weft'erly, dift. run 843*7 
the others. 40 j* eafterly, *— , xet*e 
Lfttitttde of ihe port fsxkd from 40^ north. Difierence of 
latitude 266 miles. . ^ 

VI. QuESTioR 174 anfweredly fhi^ propofer. '" 

Given A D rz 3000 j= m, DB =z ap oo =: i, BC =: 1500 
^%f. Put AD-i-DB XAD — DB _2> 
=: a, and AB = x. Then per 4 and 

:= the area ^ABD ; and />jf =s area _ 
^5 Cf which is right-angled when the C 
trapezium becomes amaxtmuai. The * 

Am in fluxipM is —^I^U^^-^'^-^"' ^^; J,. 
Subftitute » = a«' — if, then *♦ — »*x* +4/.»x»*=3 
l<«»i>* -- i'fp'' ~ ~^~»*' Thi$ad&ftcdeqnati6* 
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will be reduced to a quadratic x* — 11875000 =5 51x7800 x 

=^ 4*J4'$4J !hn^ JC ^ 4198'*' ;• and'ith^ ^re^Ltcifcarea 

59»i9iJ*»575. 

p Or, wficn the area bf the trapoziani becomes a maKimtiTn, 

it will be inclofed in a femicircle, and tBc variable line yJ€ 

will be the diameter. Therefore making a =; JC^iwc havs 

« = 4398*i-* 



77f Prize Qu e » V i o n anfwered, 
I . ^* -i- - ' ,, - .' ,.,,,.. • ' 

Given JJC = 95'si3 chains = i, fine Z y^-^Z> r; xjO = j-^ 
Z ^Z?^' = tBC, arid DE^EC. Put . 
> = $• Z E 3C; then Vi — ^>c 



Then, per Euc. 47. 1, SDi±is/^^ 




I— x> 

Again the coii^e of > double tlie Z i^i^-C 

= fine of the Z ^ will be foUnd to be ^- 

= X — %x* A then I — ax» : s i\ BD } ^ ., 

DA = t-^j^iE ~. Then by 3d prop. 6 Euclidf, 

3 — ax* i-~x* • -^ :. . 

BC : BA :: £'6' : y^£; which analytically exprefled, and 
.the . equation ordered , become a . 4af .*— j js^.r '. r:— i / l^i ^. 
Reduced, the fine of the Zi^^ff 6" will be«touod|o be tbatji|f 
34<^ 27*47", and Cy^ = i47'ii ; confequcntly the area, of 
kke meadow will.be = x 1 76*709 acres. , . 

>• or 



• VI. QUESTION 174, 

. o • ' • ; 

Since the trapezium (or any other figure) will be a maximum 
. %hcii it is inibribcd in^.a finnigrcle, the unknown tide being the 

d?ainetei^ as is now generally known ; there is no occafion for the 
^ ofe of jQuxions in the operatiAn, it being only io^ply three giyen 

chords To as to fill up the fdnieirentaference^ at frhrd ha^doneio 

bit 1 6Ch problem. , 
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'' tfihe Jtcli^/es'in 1734. '/'^ 

: There will be but twa eclip&i this year^ the ene vifibk. 
and the other iiiTifible. 

The firfiof theXuii tke aadoiF Af>ril^ at xoio theinoroiiig.1f 

The other of tbefun ibe ijtk bf 6itober> tut 7 ftiiiight. 



-WJf-u; ^uefiions. 

I. Question 175, 5/ ^r. Rob. Fearhfide, 

Remoti 

Surpriz , ^ ' 

And di wiyl 

But ho' birought Qe^JtfS : 

That tl 

Her ac , . 

Was the caufe that thi^ fatal difafter befel. 

Therefor ^ladiesy their humble i:eqi»eft is, you'll ihaW« 
Tlie way how To dp*t From the * data below. 
And this by a Jghfral m'^^od explaio, 
80 that loTeii may never oe Don^Ius'd agait. ^ 

* CycU^^fQ x^ §ei^emifiimhir Ug^roman in&Bion lo, tkat^ear Ai 

n.Q^is- 



-rrr? 



* Thit ccfipfe wai elifhrT«d at Mtme by the Abbot 02Ami| ir 
Im'/Xif and Anirm Olfius. 

h. m.. •• Traedtfie; p.iiM»w 

%$ i o Middle^ » digits. 
JT^ 7 »l I* ^1 Xad» 
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50 LAOjmt^J>tAaK»«kr %Beigktcn1 J734il 

II. Question 176, Bjf Mf/JdmCmdj. ^ 

Whilft I was furveyine for his Grace the Duke of Buc« 
deugK, u%» mycH^ncii^AipitAfdxh'^ piice oflaAd iff tfie 
form of a redang!e> or long {iquare > and the proportions • 
were fuchy that if it had been ^ two perches broader, and 
tfiree'loDger, it would Aore Smi fi xty-fourpercKes ^^r 
than before. But, on the contrary, if it had been three 
per4h^ btt>adiK-^a»ii'tW(>4(Mg«r» illM»uld^^& b» fixiy- 
eight perches larger than it was by my furvey. Quere,Whaf 
was the area of the faid piece of land; 

IIL Question iJt^ h Mr. John Turner. 

The dimenGons of a conical fruftom are known 
To be fuch as herewickr* ; frow whwce I'd hav^ fltowa 
The greateft cylinder uia]t can be inlcrlb*d'thcrein. 
Its bsde's diamefer,. aiKl height," I ^o mea|i. 
And if, for variety's fake, we again 

Supppfe the faid fruftum to be cut by a planC' - '] 

*l1ir6**thelefrerdiameter!s extremity, . .' ' . 
And parallel to the cone's axe ; be fo kind. 
The folid coBtdnt of each part for to £ad f . ' 

• "CiVen^ the greater diameter of the fruflwn C ST 44 inches ' , ^ 

, Ifjfef diameter — ' r^ AB i= 20 , 

ferfenScuhtr height ^ ; idN SS 30 

IV. Question 17^, hy Ittr. Cht. MafpQ. * , 

• . I being lately in a timber yard, ' - 

Where blocks, and beams, and fcantlings lay prepar^4t 

There a young artift did my aid implore, 

A piece to meafure he ne'er met before. 

TTTdT^^Trreft^igTtrffrr whieh 'y n tiAKh iieai; . ^ — -' 

Yet this quaint folid did his (kill defeat. 
Four regular equal facesit did bear, 

•TbPV.l9^n<i«<ib^y.jfofcei^8rtfiaMjle*w^rje. - y ' .. 

Three feet each bafe or fhorted iide.did co^nt^, ^ 

The legs or Ion ge(t did to five amount. 
I've given what is r«qttiftt« to, knpw»j. ./-: ,r 
The tru€i$MBt«At: and pcopcf ties-prs^ fiv^ ?<^ 

.1.1 ± I' *i i< V. QuBt- 
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V. Qststfoa 179, i«[f JMr. J. Balman. v 

At a eertain place in northern latitude, the fun wasob*' 
ferved to* rife cxaftiv at 5 h. 58 m. and at 6 o'clock his alti* 
tnde was taken the fame morning, and found to be 15 deg. 
»ojnin. his declination beitog then north. Required ^thc 
latitude of the place where, afird day of the year wheo^ tiofe 
obieryatioos^were made I V 

•*«^Ii QyfisTioM iSt),' fy Mr. John Grundy.. 

■ A gentleman, vjio was a great tever of the mathematics^ 
had a large eftate, which lay in four feveral entire manors, 
of which he had drawn four feyeral' maps. Now he, by his 
often fookinj^ over the contents of thefe maps, founa the 
fljuantities df acres belonging to each of thefe, would make 
tour numbers in tontinued proportion ; whereof the fu|ii of 
the two middlemoft numbers is ir52, and that of the two 
extremes 1748. - He lying on his de^th-bed, called his four 
fons to him, faying, My dear children, my glafs being al- 
moft run, and the eltate I have to leave araongft you was for 
the moft part gained by ray own indiiftry, and fo entirely at 
my own difpofal, I fhall leave it amongft you, with this 

Srovifo, that he that anfwers the abovclaid qiieftion firft, 
lall have the largeil nianor for his (hare; and fo the reft of 
you- the others; according to your birthright, h is de- 
manded tbe quantity of adres that each manor does contain t 

7he PRi:iE QUESTION, }r^ Mr. Mafori. 

A worth^ jivig^t, who does in wealth abpund. 
And, |o a wiih, with, earthly Tbleflings jcrowo'd; . 
Free from oppreJfM, an^. perfidious §ain. 
True Briton-j[|k€> doth liberty rpaititain. ' /' 

On a fair ffte a (ratefy Yabfic rais'd,' '** ' ' " ' ' " 
Whofe view a'Wren or Vanburgh wou'd have pi:ais'd. 
High on the north fine rural groves arife, 
Sheltering from blafts and fierce inclement fl<ies. 
There glades, and grots, and grotefque works appear, 
And bounteous green fHll flounfh round the year. 
The dropping rocks their trickling tears repeat. 
Weeping for joy they've fuch a ii£t retreat. 
The drops unite, and into ftrcams do grow ; 
In peaceful murm'riogs thro* tlieir channels flow. 
\» .^ ./'^. Uodl 
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Until one fource does all the reft inTade» 
Andthea io Bafte dbdi %in a l^rflKit^cade," T 
Which rolls itfeiFimo a referiroir; 
TImo art's required where nature work'd before^ . 

Kbear oo the «aft the new nmAt foils produce, . ; . ^ 
The choiceft Lmims that^s for kitchen ufe^ 
The melanryLcails for the £ard'ner's care, ^ , 
forliea^, for moifhire, anajoQietiinesfor air. "' 

As feafoDS chub^e, with changes he is (iof d« 
For to fupply bis bounteous mailer's board* 
Next, on the weft, Pomona claims her feat. 
Moft'free from blighu; t^' not t^e qpoft trom.l|eai« 
The vernal fcenes ravifh th' beholder's eye» 
. Andfraaraatblofibms» fi^m'dviiripuflyy ^ 
Diffufe their fweets ; theu vying wafts contend* 
Till gentle Zeph^ri^a does the conteft end. 
The dancing foliage with jmmantljn^s play. 
Ami laden branches their choice fruits difplay. 

Yet wanteth ftill, the edifice to grace, ; 

A large parterre the foiithem front to face. 
Then foon an artift of undoubted (kill, 
Was there produc'd the fame tor to fulfil : 
His order was, ten acr.es he fhoiy'd take, 
And on three afpedls a canal to make. 
The earth dug thence muft on the furfacelle. 
To fwix the (oil, and raife it one foot high. 
Yet no dimenfions, but proportion, giy'n, 
.The depth to breadth, as one is unto feven* . 
' And in the midft an oval fountain place. 

Where groups of rritons muft the center ^race. 
The depth three feet, the area in roods a Icore, 
And the plus etrth converted as before^ . «> 

The diameters (hou'd fhch proportion bear. 
As the garden's length and breadth (or Tery near.) 
The fhorter fpace 'tween the canal and fount; ' " ! 
To feet, as in the margin will amount. « Jf " '\ 

Now the dfmenfions you're defir'4 to ihoii^, ' ^ 

Both of canal, tl^e fount, and garden too..^ 
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No. 3^. Qjrs 8 T foN*» AM»vrsiLm». Z% 



1735- 

^efiions anfwered. 

♦ I. QuE-sTioH 17^ anfwered hy Mr* Rich. Dttnthorne. 

THE folutioo to this quefHon is In KeiPs Aftronoxnyy 
led. 49 p. 379 and jSo, by finding; three nxxwhcm^s^i 
4»o», and 531 z; lb that the nrft divided by ^Z leaves the 
cycle oi the fun a remainder, the fecond by ro leaves the 
goldep number, the third by 15 leaves the indi&on.' Then 
if the fum of thcfe numbers fee divided by 7980, the remain- 
der will be the year of the Julian period required. Or, 
The cycle 1% nwlt. by 4*45 = tl^io^ The fom of 

Golden numb. 8 — 4»oo =: 33600 >• the produfts 

Indl6tio.n 10 6916 =;: 691603 is 180^70. 

Which divided by 7080, there remains 6430, the Julian pe- 
riod; from whicn iubtrad 47i3> the Julian period at our 
Saviour's birth, remains 1717, the year required in'anfw»r 
to the queftion. 

\ Anfwered 



* I. Qu ESTI ON 175. 

The folar cycle \& a period of %^ years, thcjunax of if, and the 
iadi^ion a period of 15. 'The year before the chriftian ips^vtti 
the pth of the folar cvcle, the ift of the lunar,- and the 3d of the 
indidlion cycle. Wherefore 9, z, and 3 being (evera^ly added td 
any year X of Cbrift, and the Aims divided refpeiStively hyiiS, xf^ 
and 15, the remainders will (hevy the (everal years of the cycles 
f(Mr that year. But, in the prefent cafe propofed, the remainder* 

are 18, 8, and 10; hence then — ■ ^ , — «., and 

mnft be mtegeri ; or — -- 

iatcgerf. 
J>wry Mati. Vol. II. S Put 
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S4. LADili'D4A&iK0. lB$ight0m} xyjj. 

jfnpmcred fy Mr. John Ommannej. 

Dr. K«l i« his Aftron. Leanres* p. 380, fay«, if 4845 be 
multiplied by the tyclc of the fuD^ and 4400 by the'gplden 
number, and 6916 by the Roman ladidion, and the Turn of 
their produds divided by 7980, the remainder (neglcaing 
the quotient) will be the year of the JoJian period ; frooi 
ivhich fubtradt 47 13^ there will remain .the year of the 
chriftian aera* And in this queftioo thc^mfwer is 17x7, 'as 
aboy£* 

II.tQu*s- 



' Put the firft of thefe equal to the integer «» that ts ■■ ^ = 

m ; then x = 18 m -^ 9 a vahie of x anfwering the firll cendi- 

•«*• 1.. L ^ t a8»»4"9 — 7 A8m + x 

tioa. Wnte thi« m the »d, then or HL. = 

ip ip 




19 
|rer; hence m =s 19* + 4; which Aibftttuted in the'va!ue of x» we 

have * = x8 X i9«'-H 4 -f* 9 = 5 3* « + la i a value of x anfTfcr 
the two firft conditions. This Talue of x being written in the 3d 

..' . . 53»« + »^i — 7 j?i«-4-ii4 
original integer, we have or ■ 5?: 

7* + 9 , -Tw + f x4«-4-i8 
3S» + 7 + — j^= an mtcger; hence — jj- = -^ 

X — . ■ =: an mterer ; therefore = ^ ania- 

teger ; confcquently «=i;^+3* this written in the laft value 
of jf, it becomes jf =r 53* x xTjMh 3 + »»* = 7980 /> + t^^i^ 
a general expreffion for the year anfwering all the three conditions, 
in which f may be either nothing or any whole number. In the 
.prclcni cafe it is evident that the value of f ihuA be nothing, and 
then X = 1 7I 7, the year of the lady*s birth. 

It is evident that fuch a combination cannot happen again tfll 
the. year p6j7 = 7980 ^- 17x7, when the value of /> is r; and" 
that the fucceHive years of its happening are found by the contiauaS 
addition of 7989. 
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No.3»k QjjE «TioK$ Ahsweiid. 3S 

IL QjTErrroN 176 anfwer'd hy ETiminCT'Pamphilus. 

Let » = lengthy. 2 = breadth. Then, per quelK 
xz -h 3Z + ax-+-6 = xz + 64, and 
flf z 4- ax + 32 H- 6 = X2 +.6J. Their difference if- ^ 
X — 2 = 4, hence x — 4 = z ; which l>eing lubltitutca for z, 

there comes out, by the x(l equation, 
xx + x — 6 = XX — 4X + 64, or5x = 7o- Hence 

» = — = 14 perches the length, andT 

2 := X — 4 = lopcrches the breadth^ alio* 

xz = 140 perches, or 3 roods ao perches the content; . *i 

Mr. Turner'^ anfwer is in fubflanc^ the fame. 

m. Question 177 anfwered hy the propofer. 

In order to find the height of the whole cone Bm- Put 

^Bm — X, Cm = ^, mn =: r, 

y^« = d> Then j by fimilar m- 

angles, as x : ^ : : x + f : </,' 

Hence bx -{- he = Vx, and x 

= . , = a^ ; confcquently 

in = 55 inches. Again, put 
p'=zBny b=:AP^ dzz-'jZs^y ^ 
=: n^w the height of the greateil 
cylinder; as \p i b :: >> '— x 

: ■ ■ = ^ ^- But the fo- 

Kdity^of the cylinder =r 

h h^x — 2b bpx -^ hbpp , 

' X aXt 

> in fluxions, it is sd-bSxxx — ^dbhpxx + i$hppx =30. 
Divide all by dbbx, and 3 xx — 4px -hppzuo; Ergo x =3 
y;>= 1 8*3333 inches, the cylinder's height ; and the diameter 
of its bafe »9'3333« Again, from, Jg^iz^ and jP^=: 33t 
being given, ^v = ge is found = (i/'ax 3a) i9'6 inches, 
and v^ = 39'a : the area of the fegmtnt Aev (by page 404 of 
Ward, or much eafier by a table of fegments) is found to 
l>e 33J'88 fquare inches. Which multiplied h-j^-Bn = 
»8'333, gives the folidity of the pyramid ABcvA^ 6x57*8 
cubic inches. ^ 

E % Now 
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^ + J *^" ^* hyperbolic logal 

ntha. «rf-^« or 4-16 is r4„5.« = & I fay d.^ „ea 

.fjb^b^pcrbol. i.. ^ . 2iji£ ^ ,,,,, ,^„„^ ^^ 
SSk r «rff' k" *rP^- W«ilis'^ quadrature rfthc by 

Anfiuerti hj Mr. Geo. Brown, 

f Jf,^^'^ the fcheme, and all its parts exaftUr tlje 
fame as abo»e, and carries tfae torocefs iiro««h t4,^ WhAU 

S!&i!3u» ?/J!*^*i?* ^'* = V^y^^s fqoare inches, ~ 

Which taken from the given fruftum o/SI cone* X?.? 
l-eaTes the coBtcBt of the part PDCvsPsi i,-**, ^ ' 
The height of the greateft cylinder w« = iJ-jjji' . , 
-Andittba^b'sdiiunettr- — — aj'sjjj "' 

; IV. QujsTroH 178 ««/iwr*</ *r Jwenis Mathematicos. 

This body feems to agree with Euclid's definition of a py. 

ramJd. Per 47 Eucl. ,, cc- ^ = l££riA* = ^o the per- 

pendicular of one of the ifofceles triangles : and if the body 
be conceiTed to be dirided into t*o eqwal parts by a tri- 
. . angular * 
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angular piane^ two fidet of wjiich are the perpeadiaikrs 
above, and tke 3d = > = 3. Theo by. the X4th prop, of 

Ketl*« Plain Trigonometry, ij ^^^'^ ; •• V ^~~: "♦'^ 

J. ^±£SS^ — — * ^ : the difference of the fegiQcnts of the 

tafc. The re^angle of the means divided by the firft ex- 

tredim = k/ cc -: rr = difference of the 



yt££z: 



ffgmeBt«. Hence then s/^^ T^^yz:^ 



4 
hh 



the greater fegment, and — -j -^^^-j^ =: the lef$ fcg- 

ment ; alfo <i rr = the f«iiare of the perpen- 

' Acc — btf ^ . 

Scalar height of this triangle. But \b \/^^ =5 

area triangle or ba fe of the fi)lid body. Wherefore 

cubic feet, the folld content required. 

Tht fdtnc anpwerei hj Mr. Ed. Golding. . 

jI zeneral Ruie to find' the Solidity* From thefqua're of 
tac oTthe legs,, abate the fquare of half the bafe ; and mu|- 
fiply the fquare root of the remainder by the fquare of ti^je 
bafe: The lafl produ(5t divide by 6, and tne qAiotient fhall Ue 
the content of the propofed folia. 

F#r iht perpendicular Height. The iquare of th^ fide yr 
leg 5 = »5; fubcradt twice the fquare of ^ the bafe 1-5 = 4*5; 
there rcmams ao'jrl whofc fquare root 4'3i77 i^ the pcrpen- 
diculajr height. 

fer the S$lii^ty» MaltipFy thfe fquare of the bafe 3, =r 9, 
by the perpendicular 4*5777» and the produ<5t 4o'7493 is the 
Iblidity of the circumfcribing prifm. As 6 : 1 :t 40*7493 ; 
1*70155 the folid feet in the alabrum, by which name t 
call this fi^lid till a Etter nanxe be imposed. And to prove 
£ 3^ it 
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fS LadieV Dvari ts. IBeightMl t7$f^ 

it bat 5r 5>f the pfifna. Suppofe the firft figure, b«Bg » 
iquare prifm^ be $ f^et fqtiare at the ends, 
and 6 feet high, the conteftt Vi!l be 54. Cut 
off from the prifm (i.) the % prifm^ttic wedges 



a and B* which' both together contain 9 upon 
3 = 47 feet ; leaving the wedge Cy which f^p- 
pQie to be the fecond figure ; from it cut off 
the two pyramids e and /, which both toge- 
ther contain 9 upon % = 18. Leaving the 
the aiabrura only behind: The two wedges 
= a7, and two pyramids = 18, make 45, 
which taken from 54, lemains.thc alabrum 
9 = y of the prifm. ^ E. D. 




The fame answered by Mr. J. Buhnan. 

Prom the fquarc of the given fide of the i^bfceks trianj^ 
= 25, fubtrad the fquarc of half the given bafe = %'%$% the 
•remainder a»*75 is the fquatre of the perpendicular to th^ 
triangle: from which fubtra6l again the Iquare of half the 
-bafe, the fqwire root of the reniainder 4-527692 == the 
length of the circumfcribing fquare prifm : whofe loHdity is 
40*7492»8 feet, y of which is 6*791538 feet, the folidhy'df 
the body required. * ^ 

This folid may cafily be cut from a prifm 
having fquare bafes. Or if a piece of ftiff 
paper or pafteboard be cot acearding to the 
following figure, and folded in the lines a h^ 
^r, and ca^ fo as f/and ee coincide or make 
but one line, and g touches the joined points 
c andy*, it will perfe(5Hy reprefent the body 
prt>pofcd in die -queftion. , 

^ c y 

Sercral other true anfwcrs I might exhibit, were it not 
that I have in fome meafure exceeded ray limits; and that 
the rather, becaufc feveral have pronounced this queftion 
umntelllgible and unlimited; fuch I hope will be convinced 
of theif error by thefe anfwers; and not hatlily judge arfd 
coodcBUX others J that at fir^ don't appear obyiousLto theixi. 




V. QuES- 
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IfdiP- Q^ K STfONS Ait$*W«JIEll. 



V. QuBSTiOM 179 anfwerei h^ Mr, N. Oats, 

Put a = fine of the altitude at 6 ; d ^ fine of the afccn. 
^f[. I = fiae of theJatitude ; Vi — // = its cofine. Then, 

per fpherics, / : 1 : : /» : - — fine dec!, and it5 cofinc = 



/ £i — V^-f - 



JS 

as 



= tang. lat. x : 



=: tang, declili* V^ — ^^ • f 



V^ — ss 




= d^/\^^s. Reduced, it is j*— tf<f//+tftf— /j4- ,t- 



'^ o ; hence / = '835718 = the fine lat. = s^^ 41' 51*. And 
tlie declination = 18^ 2^' 45^ anfwering to May «> or Aug. 4. 

Mr. John Turner has giren a curious folution to this 
4fUetkion« both trigoAometricaIfy and analyticallv ; where 
he makes the fun's declination north x8* 28' » ana th« klft- 
•tude of the place north 56^ 40^, 



VL QufiSTioM i%o anpuisred by Mn Bcacbam. 

This queftion is corapofed but of Sir IfaacNevnon's Arith, 
or Rpnayne's Algebra. The firfk Aiareis 15369 the'fecond 
^i%, t}ie third 584, and the Fonjth {[92 acres. . 

Mr. John Cerhttt has given a ttue algebraic iblotioo fo 
'this fQcltion. 



7he 
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4» Ladies* Diahiss. ISfight^n'] i7|j« 

'Tie Prize Quejtion anfivered hj Mr. Jr Doubt, 

Given 10 acres = 435600 fquare feet =: i ; ao roods =: 

5445 fquare feet =:^; the diftance of fount to the canal =± 

476 = b : The area of a cir<:Ie whofe diameter is i = '7854 

= m : Put the tranfverfe diameter of the fount = x, and the 

, g , hxxm 

conjugate = y : then -^- = jf * f : x : : * : ■■ ■ = a : 

'_ — ^ — -— — hhxxmm'Ar'i.hx!Brfn'¥scft t 
and alfo a -^ x 'x b -hy = _ = ^ : 

and fo bxm ^ g = W (?'*«• Hence wilJ be found x as 
ioo'8844> J'^ 68*7199. The length of the garden 759*677 
feet ; breadth 544*7 19 feet ; and then 4Jj6oo— 5445 — 16335 
= 413820 the folid content of the canaF,. which let be =: j, 
and 799'677i ^ * +544'7i9 = ai44*o74 (the extent of the 
canal) = /. Put breadth = a^ the depth = r; th^ per 

' flueftioa> 7:1 : : «:-=:*: and = /. Therefore 

'7 7 

= V 7^ =: 36*7566 feet; and f = 5'a50j feet. 
< . ■ 
Some have taken this qusftion to be UDlimited; iodeed ttfe 
words Qhree afpeds^ do not abfolutely determiae whether 
two fides and one end, or two ends and one fide ; but one 
would rather take it in the former. But that it ihould be an 
oblong is plain enough from thofe words, that the evai 
ff)oula be in proportion to the garderis length and breadth. 
HoweTcr the author's meaning has be^n well underflood by 
jereral perfons, as by the near agreement of fome of their 
aofwers here below do appear. . 



tYitpropqfer 

Mr. John Turner 

F.R.S. 

i/tr. John Charley 

The prize of xo diaries was won by Mr. Jehn Turner of 
Hull. 



Length 


BreaJ. 


Tranfv. 


Conju. 


Bred, Can. 


Depth 


790 


544*4 


ioo'9 


68*6 


3^7 


4-68 


799*4 


544-8 


ion 


68-8 


38-3 


5*47 


799'c 


544'6 


100*9 


68-6 


3a-6 


5*oi 


794*7 


548-1 


96'! 


7%'i 


3«-3- 


5-48 



or 
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At 



Of the Eclipjis in 1735, 

There Tjrill haiq)en four eclipfes this year : tMricc will the 
moon's dark hoAj be ioterpofed bctweta the fua and the 
earth, ajid hisder fhe fun's raysiir<mifaUuig on th« terra- 
qneoQs^kbe; and twice will the earth come inthedtred 
Hoe betweeaibe fun and moon, and prevent the moon front 
receiTiog her borrowed light firodi the fun. 

!• Mb^ 6di|»&d March <i^, «t si foreaooo, inviCble. 

%• Sun eclipied April xt, at xi ait night, isyifible. 

3. Moon eclipled September ax, after x morning, Tifible. 

A* Sun eclipfad Odtobeir 5, at % morning, inrifible. 

Hiat off the moon, September ax, only riilble, as follows. 

Computed by ^ 



By Aftronomia for Corcstry 
Mr. Cbattock for London 
Mr. Leadbettec for London 
Mr. Btmtbome for Ramiey 
Mr. Hampfon, Leigh, Ltncaih. 
Mr. Sparrow, ^by Fkmikad's 
Nottmghara, \ Aftron. Carol. 
Mr. J.lTMkr ior WhUby 
Mr. J. Thomas, Penzance 
Mr. Williams, Oxfordftire 
Mr. C. For reft, Ncwcaftle 
Mr. J. Hilton ^r London 
Mr. Brown for Bridgnorth 
Mr. J. Btilmaa 





Mid. 


End 


Dur. 


Dig. 


h. m« 


h.]|i. 


h.m. 


h.m. 


h.]n. 


« %t 


I 39 


ai6 


» 33 


6 •% 


II 5a 


I ai 


a 50 


» 57 


7 la 


Q J^ 


I 33' 


7, 50 


* 34 


5 37 


a9 


I 46 


3 3 


a 33 


6 3 


II 39 


I 


a %% 


« 43 


6 a9 


u 5a 


i 14 


* 35 a 43 


6 18 


17, ac 


X 36 


^ 5» 


% 1% 


5 59 


M 47 


1 S 


a S9 


» 44 


* 4 


II 49 


I 6 


a 19 


a. 10 


5 15 


12 


t 3C 


• 46 


a 34 


5 4C 


XI 5S 


I ai 


a 48 


a 53 


6 38 


%6 I 33 


a 50 


% 34 


6 37 


18 I zs 


a 5% 


» 33 6 a| 


lo 35 


I 4^1 


3 1 


* 34 


« 31 



Nenv .^ueftions. 

I. (3[uisTiOH if I, 4f ^^' John Turner. 

In the tfian^M JBC^trt is given the fide AB = 6$ feet, 
and the fide BC^y^; and in this triangle « .# a* . 
there is an equilateral triangle infcribed as .,^ ?/*%•' 
SIVH, whofe fide 5jy, is parallel to the tht folutton. 
bafe^tT: And ladly, in the equilateral triangle there is a 
circle infcribed, whofe area is known to be = 307*9 fqnare 
feet. It 'v& required to find the fide of the equilateral, and the 
bafe of the external triaogle? 

ILQ^as- 
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4t - LiDisy* DrAKiis. {BeightQn} ifsi.. 

II. Q^isTiex 183, fy Mr. Cbr. Mafon* 



pnng; 

elay, i 
t waf . J 
oiliag prnDt- 



On a rich globe where bomteous^ nature fmil^d 
And fragrant fweets the fenfe o£nian begaild; 
Near a fair grove where warbling birds did iing^ 
With joyous notes, to the beloved ipring; 
I thither went with orders to fiiryej 
A field* with four unequal fides there 1 
And a foot-path lay 'crofs the longeft 1 , 

Lefl we mou'd treipafi on the fimling ^. , 

With pur rude fieet, an^ dragging of the chfldn,^ 
I took my flation ilrait along the way, 
^And is the fame completed my uurvey. 
One hundred rods it ftretch*d from end jto end ^ 
Th' obtufe angles it atfo did fubtend ; 
Which (aid angles they are placed * below, 
., And their two perpendiculars alfo ; 
That is, if I more plain to you muft fay. 
They from thofe 'angles fall upon the way. ^ 

Ye douty brethren, that do drag^the cnain. 
And yo^ who with your poles do 'thwart the plaiiH- 
And thofe that fblk the Laions by Spanifh fbides,. 
With each your art unfold the unknown fides- 

<^ Tbe •btufe angles art i«8* ani 1 l8^,. and ^trftnAeulats 9. mid 



IH. (JuBSTiow 183, fy Mr, The. Fearn^ 

A general dHpofing his army into a fquare batde, fiods 
he has 2^4 foldiers over-and- above; but increafing each 
fide with one man, he wanted 25 to fill up the fquare. 
Quere the number ef foldiers. 

IV. Question 184, fy Eunacnes Pamphilas. 

Poets, like me, wiH often ftrain and fbar,. 
To make that dubious which was pliin before; 
And merely for to make our fullLan chime^ 
We'll metamorphoze rcafon into rhime: 
And mathematics too, you often hear. 
In rhimes arc flat and naufeous to ihe ear,. 
And fometimes dubious : Therefore might I chuife^ . • 
We*d often have 'eoft writ in= plainer jprofe. 

There 
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Wo.JS. NbW QUSSTIONS, 41 

There are three numhert in cootinued proportion ; the 
psrodud of the three multiplied into one another is 511, and 
the turn of the extremes 34. Three-fourths of the greater 
extreme being called years^ ^and the other fourth weekr, 
will exadly ihew my ajge ; the« mean, the month, and the 
lefs extreme, the day of the month I was born r Whence 
you are d^red to fhew the yeac^ ponth, and day on which , 
I was brought to light^ Nov. 27, 1733. 

V. Question 185,01^ Mr. Kdb, Fcamfide. 

A parabolic curve, • lirhofe length, in feet. 
Is five times teii more ten tjjnes five complete. . 
The (;reateft area that, can be inclos'd 
By this curve, and an ^dioate iiippos'<i 
Untoitsgreateft axe rightly apply ?d, * 

Youchiate, ye fair, Wilfi candor to diecide? ' 
* Of the zd khdy '•wbtfe equation is ax* :=:yi, ' 

VI. QuESTtoN jf86, ib ^^- ^<^' Hauxtey. 

The ufe .of a mendian line in aftrononry, geography, dial- 
ling, &c. is very great, and on its exa<ftnefs all depends : 
idiencejnfinite pams have been taken by (tivers ^ronomers 
to havelt to the lafl: p^eciiion. M. Caflini has didinguifhed 
faimielf by a meridian, line drawn on a copper-plate on the 
pavement of the church df St Petronia at Bologna in Italy, 
thelargeft and moft accurate in the world. In the arched 
roof otthe church, at a great'helght above the pavement, is 
a little hole, through which the fun's image, when in the 
mendian, falling'Upoo xhe iine, inarksJiis progreis all the 
year. When finifhed, Mr Caflihi, in a public writing, in- 
, tormed the mathematicians of Europe of a new' oracle^ of 
Apollo, or the fun, eftablifhcd hi a temple, which might be 
confolted with entire confidence as to all ^tifHculties in ailro- 
nomy. 

Bologna, by fome tables, lies in the latitude of 44^ S' 
tiorth ; and Dr. Burnet, late Bifliop of Salifbury, in His Let- 
ters many &rears ago, has given us an account of this meri- 
dian line, from whence the height of the hole in a perpen- 
dicular above the pavement, and the length of that copper 
meridian from that perpendicular, under the faid hole, to its 
otmoft extent,^ where the ftyi's image maJks the tropic of 
Capricorn, in one fum makes 2S5 feet 10 inches. From 
hence the height of the hole, or nodus above the Hoovy and 
the length of the meridian line, and the diftances of the trek 
* {Mcs from the equinoxes may be ieveralJy known 1 and are 
Bcre required? 



y Google 



44 Lai»ib$*Diam»8. {Seight97f\ 113^' 

Tic PiLi^E Question, c^mmunkuted hy Mr. Samoel 
AQi\yfi in a hcit§r ta Tho.. Grabbtsm. 

Ladies, fincc you your leHure tiroe tm^fyf 
Id matters of geometry. 
And have fo carioafly difclos'd 
The queiHons that have been propos'd; 
Farther to try your fkfll in Hn€», 
Your matheroatic friend configns. 
Defires next year, that you'll fend baci:. 
His quere folv'd i'th' almanac. 

If in any plain triangle, ^ JBC, you draw liocs from 
etch^angle through any point E within the ^^ ^^^ ^ . ^^ 
triangle, till they cut the oppofitc fides, as .l^ rai^*fo„ 
Ca, Jb, and b\. The reaanglcs of the ^f^^oiution. 
alternate fegments at thofe (ides will be equal, 
▼iz. Jh X Ca X Bf =t hC x aB x cJ^ 

The demonftratiott of this curious propofitioa is required. 



1736. 



^ejiitms anfwered.\ 

I. Question 181 anfwered hy Mr. Chriift. Mafbn. 

FIRST, per Euclid, circles are in proportioa as the fqisaret 
of their diameters, therefore the 
diameter of the circle will be found j5a 

19*7997^. And, per plain trigonometry, . / ^\ 

as s. 50** : diameter : : 8.60® : 34"a8 th« / J \ 

fide of the eircumfcribing trigon = SH S / Y\ \ ff 
= HfV^JVS. The fquare root of 4 /iy y\ 

of the fquarc of the fide is the perpen- / ; Vy i \ - 

dicular VWzz %^'6^. ^ / ' V LA 

Let b-JBz=6s; cz^BC^u; A n W "i^ 

d-=:^BV fought. Then 4 Eucl. 6, as <r :</::« +^ : — ^-^ 
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Mt* 33* QjT ESTiOMsANswenio. 4; 

^ACi An d per 47 EucL i, ^^b b-^aa-k' zpa-k-pp =5 
JW; alfo ^cc'^aa-^^pa-hpp = /T^; and AW-^WC 
,= -2 ^: which, properly reduced, giTes a = 3i'4»; 

and ii + /> = S»^ = 60-735 ; ^^= »3'i5 ; ^C = 4*-»8 ; 
therefore y/^ = 65'43« 



The fame anfwered by Eumenes Pamphilos. 

As 3*i4i59*^ &c. : I : : 307*9 : 98*00763 = fq. radius. 
Whofe root 9*80988 = radius ; and i9'79976 = diameter. 
Then, by Ward's Proportion, p. 336, as •»88675i3 : » : : 
S'399 : 34*294x9 the fide of the equilateral triangle required. 

Now let J?yf = tf = 6c ; 5(7 = ^ = 74 ; ^jy = ^r = 
34*29410'; Ts-s-^ey and let iS» and Hn be perpendiculars 
let fsul from the pomts S and H upon the baie aC> Then 
will Sn :r:^ Hn = three times the radius of the infcribed 

circk == 29*69964 = d ; then, per % Eucl, 6^ x i c ix a i — 
= 55'; andx:r:;3: - = 5J/; /» - ^ = 5^; and 



, be Trz-f \. _ / %aac . aacc , , 
h'^-^:r.HC\ then per 47 E. i, \/ aa 1 dd 

X X XX 

= Am and s/bb-^^^ +tl£L^J4- „C; con- 

* ^ X XX 

fcquently x = ^ + s/aa — + -^^ '^ dd + 

JJT^IIEIZlErZ^; and by redu^ion x =r 
67*743589 = AC the bafe required. 



Diarj Math. Vol !!• F II. Que 5; 
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II. Qu« s T lOM 182 anfwered hy tht Profofer Mr. Mafbn. 



The obtul« angles giveo are adb 
the perpendiculats p/= 9 chains, 
and r0 = 7 chains ; and the bafe 
ab zz %^ chains. Required bd, 
doy and oa\ the other three fides 
of the trapezium ? Which will 
be found trigonometrical] y, viz. 
ad^Si i6*6t ; db =: 14*^3 ; bo = 
J7*7i; «0=s 11*15; i/(? = 5"76.* 



: io8^ and a4ib = iiS^ j 

d 




ni. QuB»- 



• II. QUESTION 182. 

Tn this queflion are concerned two triangles aol^ sdh^ on th« 
/ame given baic, and tvhofe perpendiculars and .vertical angles are 
alfo given s to find thdx iides and the diftances of their vertexet. 

ConJlruOhn, 

On the given bafe dcfcribc two fegmcnts of circles capable of 
containing the given vertical angles ; then at diftances equal to 
the two perpendiculars draw two parallels to the ba/e, and they 
will cut the refpe^tive circles in the required vertexes and i of 
the two triangles. As is too evident to need a demonftration. 

Calculation. 

Let C be the center of the circle pafTing through one of the 
vertexes ; and CAB perpendicular and oB parallel to ah^ and the 
other lines as per figure. Then ACh ^z. 6%^ := the fupplemcnt ef 
the given ^aohy and AC^ is =r the difference of the ^s (oah^ 
eha) at the bafe. But s. Z^ACb : coC Z.ACb : : Ab ^ab) : 
AC; hence CB :^AC+oe; then (ilnce Ab and CS are the fines - 
of the j^$ACb and Cob to the fame radius Cb or Co) Ab : CB 
: : i. Z.ACb ; s. ^Z Co J5 =: the complement of the difierence of 
the j^soabj oba, at the bafe. Hence their fum and difference 
being known, the angles tbemfelves become known ; and thence 
the fides ao, ^tf««*— In like manner are found the fides ad, hd^ 
^d thea^ od. 
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IIL Que ST ION 183 anf'wered fy RufTellus, 

Pat a = Gde of the firft fqaare ; ^ = the overplus UZa) ; 
aod c = aj the number wanting to fill up the fecond fauare. 
Then n/i + ^ = ^^ + »^ 4- 1 — r =5 the number of foldiers 

pcrqueft. i = a^ + it; ^ + ^— i = »tf; and 

ft 
=tf = i54; i7tf + ^ = 14000 = the number of foldiers. 

Nearly in the fame manner it is anfwered by Eumener 
Pampkilus. 

Mr. Fearne the propofer obferves that in any quefiion of 
this kind, the two numbers giyen mufl be the one even> the 
other odd. 

IV. QussTXON i^j^attfwered hy Ed. Goldlng. 

The three numbers in continual proportion are i» S» sa: 
for a X 8 X 3ft = 5X2, and » -4- 3a = 34 ; which exaftly agrees 
with the propofal : three* fourths of the greater extreme is 
ft4 for years ; and one-fourth is 8 weeks ; fo he was 24 years 
8 weeks old ; and he was bom October i, 1709. 

The fam^t an/nvered hy Mr, John Tttmcn 

Put Iff e, and u for the three numbers fought ; 3 = 5x1 : 
e =: 34. Then» by the queftion^ aeur=ib\ a-^u^c^ and 

^wszeei by the firft iiii =- (inthesdftep) =s ee\ hence 

1 ^ 

eee^h% and r == V^ = ^ the mean. And from hence u is 
founds 3a, and a:=:%\ fi) he was 14 years 8 months and 
Sveeksold. 

Anfmnd hy Mr. Mafon. 

Let ay c^ and u be the three numbers fought^ and atu. 
= « = 5ift; ^4*«=/=:34 per queft. Then au^=^ee per 

z ' 

property, hence - = cc^ therefore z :=z cee\ and Vz = 8 

s e\ confeqnendy « =: a ; = 32; then 44 years and 8 weeks 
»mt be his age, the mean rauft repiefent O^ober, and the 
KUer exueme the fecond day thereof. 

F ft V. QtjES- 
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4S LiDifis'DiAKiEs. ZBe^ksn} xyj* 

V. Qui IT. iBi urtfiMcrtdhy Mr. Fcarnfidc the Pr^fofer. 

^ Putting the equation ax^ -=> J of the curve into fluxions, 

we have %axx = 3^*; ; hence * = 5Zl2 = MVi. Then 

the fluxion of the area = >x is ^Hjl^ whofe fluent 
-j^V ^ is the area a maximum. Again, the fluxion of 
the curve Vi» 4-^» will become j v ^?^ "^ 11 , wtofc 



4^ 



correaflutnt 2-J x a is = 5o = r. Then the 

value of either « or j^ being found from this equation, and 
ivrittcn tor it in the above area or maximum, the maximum 
wiJl then contain only one of the letter a or y^ and whofe 
fluxion being made equal to o, that letter will be deter- 
mined, and thence all the refl:* 

VI. QuBSTioN 186 anfnuered hy Mr. Ed, Golding. 

There is given JB + ^C= 285 feet 10 indies v required 
jaB, BC, BE, and BD. I here ufc *3« 30' for the grcateft 
declination: then 90** — 44** 8' = 4j* ja* the elevation of 
the equinodHal; and the tropics and equinoftial will have, 
the fame angles in reipe^ to 
each other. Of all which i?Z), a 

BE, BC are tangents to the 
radius AB. Produce the line 
CB till Bd = BA\ then, per 

quefl:ion,(7^=a85 feet 10 inches ^'"--^ 

= 3430 inches. Then the angle ^ BD E 

dAB = angle d = 450 and 

iPAB =s) 68« ^ + 45^ = "3^ 3x' = CAd. 

As s. CAd : Cd :: s,d : CA = a649'«4 inches. 

Rad. : AC : : s. CAB : CB = 2453*95 = 204 feet 5 inch. 95 par. 

Rad. : AC : 1 8. ACB : AB = 976*05 =81 feet 4 inch. 05 par. 

Sum 3430 = %%s 10 o 

^ "^A»d ^ 

. • * \ 
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And proceeding in the fame manner ihall find 



4f 



BD=: — — — 

aszCzDE --^ — — 

^VSEB — — — 

The fum -=1 BC - — 

To which add y/^ = 

Total — — — 



Inches 

38o'74»3 

588-8556 

I484'35»» 
»453*95 
97605 

3430* 



Feet Inch. Parts 



31 
49 

iij 

204 

8x 



8 74361 

o 8556 

S 35« 

S. 95 

4 OS 

10 e 



By/: 7?.^. 
Mr. C. Mafon 
Mr. y. Turner 
Mr. ^. Hauxley 
Mr. 7. Hampfon 


AB , 
83*33 
82-83 
83*58 
83*58 


121-19 

12*- 16 
iii*35 
"X'35 

122*75 


49'54 
49*33 
4941 
49*4* 
46-25 


CD ' 

171*19 

171-58 
170-77 
170-77 

1 tVoc 


BD 

31*31 
31*4* 
31*47 
31*47 


CB 

20i'5C 
203 -oc 
202" ii 
202" i^* 

203 '.^M 



TV. B. No notice is taken of the diftance of Bologna's lon- 
gitude in time from the O's entering the firtt ferule of the 
equator or tropics, ncr of the 0*s refra<5tion, in the anfwcra 
to this queftion, as being too curious.* 



• VI. Question i86. 



The aboire calculation orthis qucflion is not very accurate with 
Kgard to the angles; however any one may evilly make it as 
accurate as be plcafcs by the fameisnethod, or rathai by this fol- 
loviog. 

In the above figure, we have given all the angles formed at tlie 
point Ay and the (um of the legs ^f, 5C; to find the reft. For 
A reprefents the hole, 5 C the xaeridtan, A B the perpendicular on. 
it, ^£ a ray from the fun in the equino<5tial, and AD^ AC rayt 
from him when in tlic two trppicF : therefore the Z^BAEzz. the 
lat. z: 44^^ 8' ; to and from which adding aud fubtracSling the dc- 
cfination (»3« a^') = Z EAC =z ^ EAD, the fum (67B 37') 
irill be the 2. -B-^ C, and the difference (10° 39' ) the ^ BAD, 

Bat, by plane trigonometry, i (rad.) : t (tang. ^ BAC) :: AB i 
iC; then, by compolition, Ac. x-|-/ : AB^BC ; 



Which being known, then x 



AB : 

Fa 



{tang. Z.BAE 
tang. ^BAD 



' * 1 / : BC. 



BE, 
BD. 
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!• L A D I e $' D t A ft I B t. {^Beigknn} srs^* 

The PtiZE QossTiON anf'ujcred hy Mr. C. Mafon. 

Per 5T Eucl. i, draw lines parallel to the giVen fides thro' 
€ the given point, as dgy eh, fu Then, per % Eucl. 6, 
will be the following proportions, viz, dO xOg : : Ah ibC\ 
mndiO \ Of \\ Ac \ cB: alfo eO xOh \\Sa\ aC\ from 
'V^high will proceed the following compound proportions, 
▼iz. dO X iO X fO : Og x <?/x (?/& .. . ~ 

hC x cB >^ aC\ and, per 4 Eucl. 6, 
iC?:tf(9 :: j^ ; i/tf ; andOg-.Od :: 

Ofzde; Ergo-yg-. = -^; 

which, reduced, ffives dOxfOxSO 
szeOxiOxgO; pert, alterna. & 
comp. ergo Ac x Ba x bC ^ cB x 
mCxiA. ^E.D. 

Mr. y. Ttfr/r^r's anfwer b omitted, as being nearly the 
fame. ^ 

EttmU. The ktter is omitted at the point of iateHe<Stion* 
Anotber Demonftration hy Mr. Ed. Enotts. 

Draw xCz parallel to AB^ and produce Ah and Be till 
they meet^with the line xz. The 
A AEa is fimilar to CEz\ and xCE C ^ 

to aEB; and hzC to ^^^; alfo . Of ** " * 

»Cc to ^r-ff: therefore xC:CE :: 

^tf : tf£; and CE : Cz :: aE : ^ y^; 

alfo xC" \ Czw Ba \ Aa\ but xd7 : 

Cz is compounded o£xCi ^j9and of 

^^ : 6*2; but xC:AB::Cc : r^^, 

TOidAB : Cz :: Bh \ hC\ therefore 

ycC X Cz {:: Ba : Aa) :: Cc : c A znd B h : hC; that is 

£a : As :: CcxBb : cAybC} therefore Bax AcxCb 

^ AaxCexBh. ^E.D. 

The prize of 10 diaries was won by Mr. Natt.PercivalL 




Of 
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Bet. IPSE 8. 



a 



Of the Eclipfes in 1736. 



Within the fphere of the earth's orbit will happen fix 
^clipfis this year. Four times will the moon, in her wan- 
dennff courfe, interpofe, and hide the fplendor of the fua 
from falling on the earth or its atmofphere. And twice will 
the earth in Hs courfe fo fall in the line between the fun and 
inoon, as to hinder her receiving the light fhe borrows from 
the fan> to enlighten the earth by refledion. 

. z. Sun eclipfed March x, at ah. 36 m. afternoon^ but tht 
moon's latitude preyents its being vifible to us. 

2. Moon eclipfed vifible and total on monday March r^. 
Bear midnight. Several calculations of which are as follow. 

End 



Computed by' 



Beg. I Mid. 

h.m.i 

loio'ix 55|i 4 



ByAftren,Car. at Coventry 

Mr. Chattock, London ioiii« 

Mr. Leadbetter, London 10 611 51 

Mr.Hauxley, Kirkleatham [ j'^ j;[J f^ 

Mr. R. Dunthorne, Ramfey 10171a % 
Mr. J. Hampfon, Leigh 10 41J50 

Mr, S. Piichard, London , 9111x55. 

^ London 10 i6|i» i 

X Edinburgh 10 411 49 
Mr.J.Bulman, -sDublin 9 48 11 33 

yCarlifle -- -' 

VDeptford 
Mr. G. Mafon, Ncwcaftle "^ 

Edinburgh 
Mr.J.Wilfon, Morpeth 
Mr.T. Williams, OxfordChire 
Mr. W.Brown, Bridgnorth 
^. J. Thomas 
Mr. W.Bay lis, Oxford(hire 
Mr. T. Sparrqw, Notti;ighara 
Mr. C. For reft,* Newcaftle 
Mr. J. Hilton, London 
Mr. G. Forfter, Branfpat» 
Mr,T.Cowper,Weilingbrough jo ao 



Dur, 



ioz7ii2 
9 42|ii %Z 
94811 34 



oil 47 
>" 55 



10 I'll 46 
10 

^zo 6 
t 944 

lIO I 
'10 3 

941 
XO 12 

958 



148 
I 36 

I 33 
119 

1 47 
1-35 

2 4% 
I 16^ 
I 34 
I 6 
I 55 
146 J 
X 14 
I 20 
I 31 
I 31 
I 36 

II 301 17 



II 47 



d. mJ 
II 56 
%% 14 
ai 45 
21 56 

il5S 



I 31 



3 29 



»C2i 57 



21 54 



ai 57 



n 48JI 33 
II 30 I 18 
II 57 1 41 
I143ji 30 
Q 61X 5X 



3 3^,«t 55 
3 34^1 55\ 
3 29 2 X 46 
3 31 41 471 
3 49;21 sii\ 
3 3 4;* I j8 
3 3oia2 0! 

20|2X 45 

37'22 19 

Ui 42 

3222 I 

13 3^1*1 34 



3. Sun 
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% Ladies'Diaili£8. IBeggbtoit] irjtf* 

3. Sun eclipfed March 31, at 7 morning, inviiible. 

4. Stin eclipfed Angud 25 1 at 9 morning, inyifible* 

5. Mood eclipfed, tctal and vifible, Sept. 9, at 3 morning. 

Computed by 



Aftronomia Car. Coventry 
J. Chattock, London 
C, JLrcadbetter, London 

R.Dunthome, Ramfey 
J. Hafnpfon, Lancafliire 
S. Prichard, London 
J. Bulman 

G. Mafon, Newcaftle 
Edinburgh 
T.Williams, Oxfordfhire 
W. Brown, Bridgnorth 
J. Thomas, Penzance 
W. Baylis, Mixbury 
Mr. T. Sparrow, Nottingham, 7 
from Flamftead's Tables 5 
C.Forrcft, Ncwcaille 
J. Hilton, London 
C. Forftcr, Branfpath 
T. Cowper, Wellingborough 



Pegin. 


[Mid. 


End 


Dur. 


Dig. 


h. m. 










I 5 


2 59 


4 53 


3 48 


21 ft 


la 44 


2 50 


4*^ 


4 12 


2» X 


I 7 


3 2 


4 57 


3 49 


20 32 


la «j 


I 2C 


4 14 




20 SO 


X 15 




5 4 


3 49 


21 % 


X 7 


3 6 


5 4 


3 57 


*i. 3 


X 14 


3 14 


5 M 


3 59 


21 X2 


I 22 


3 X7 


5 X2 


3 50 


il X3 


3 22 


5 15 


7 8 


3 46 


18 3S 


I 9 


3 4 


4 5^^ 


3 49 


21 fl 


X IS 


3 9 


5 4 


3 49 


21 2 


I 4 


2 58 


4 53 


3 4S 


*0 33 


J. 2 


2 56 


4 5C 


3 48 


21 2 


50 


» 43 


4 36 


3 46 


JO 39 


X 2 


2 5« 


4 52 


3 49 


2047 


53 


^ SI 


4 49 


3,5< 


21 zo 


I 10 


3 8 


5 5 


3 54 


21 


x 7 


2 53 


4 39 




1954 


X 4 


» 59 


4 5J5 


3 53 


*0 46 


59 


256 


4 54 


3 55 


21 14 



6. Sun 



The id Edipie was obfcrved thus : 



At 


By 


Beginning 


Tot. Im. 


Emerfion 


£nd 






h. m. s. 


h. m. s. 


h. m. 8. 


h. m. s. 


Fleet Sir") 
Iiondonj 


G. Graham 


10 13 


II II 


12-49 


1347 


Ibid. 


Mr. Cclfiu6 




XI 10 




i3 4tf 


Cov.Gar.') 

London J 

Greenwich 


Dr. Bcvis 


10 II 40 


II 10 


I* 47 5« 


ii^6%stt. 


Dr. HaUcy 


10 13 37 


XI 9 41 






Yeovil, "> 
SomerfctJ 


John-Milncr 


10 6 


It 4 3c 


X* 43 30 


i3 3P»5t.t. 
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t 6. San ectipfed September %$, at s eyening, part vifi^e.* 
Computed by 

Jkftron. Carolina) Coventry 
, J-Chattock. jj-^ 

' Mr. Ra. Hulfe, Sandbank 

ILDunthorne, Ramfey 

J.Hampfon, Leigh 
I T. Sparrow,, Nottingham 
■ AjK)oymouSy Leiceuer 
I J.Dorking, Suffolk 

G.Mafon, KewcafllQ 

Mr. J. Dunthorne gives the following account of the 
Tranfit of Mercury over the Sun, Odober 31, I7J6> for 
Ramfey, calculated by AftronomiaCarolina.t 

Equal 



Beg. 


Mid. 


End 


Dur. 


Dig. 


456 


5 *8 


6 9 


1 12 


3 41 


4 57 


5 i7 


6 15 


I liJ 


3 10 


4 4« 


5 a9 


6 S 


X »o 


3 I^ 


4 44 


5 36 


6 4 


I %7 


3 40 


4 SZ 


5 34 


6 31 


X flO 


3 36 


s s 


5 49 






4 


4 JO 


5 3a 


6 x6 


I 26 


4 


4 39 


5 a3 


6 3 


I a4 


3 44 


4 5S 


5 37 


6 18 


I a2 


3 45 


4 45 


5 »7 


6 8 


X aa 


3 40 



The 5th Eclipfe was obfefved that : 



At 


By Beginning Tot. Xm.jEmctf. 


Eni" 


s 


h. ai. s. h. m. ». 


h. m. 


h. m. 


Fleet Str,->" 
London J 


G. Graham 1 






acJa.ShortJ 


1% 59 0Z4 3 45 




a.t. 


Cov.Gar.^ 
London 3 


Dr. Bcvis 


la Stf 5«X4 * ^S 




•.t. 


Wittcmberg 


J. F. Weidier 


13 50 Q14 53 


16 44^ 




iHodfon'sBayiCCMiddletonl i 8 43 


10 49/ 


II 37t.t. 



• The beginning of this tfth Eclipfe Dr. Bevis obfervcd, in Lon- 
don, at 4h. 45 m. 32 8. app. time. The other obferyations could 
not be made for clouds. 

t This Tranfit was obrcrvcd by ftvcral perfons at different places; 
but, bv reafbn of clouds, the obferyations were very impcrfedl, fo 
that all that are worth recording here are as follows. 



At 



By 



Beginaiogl Tot. Im. Emerf. End 



Bologna 
Greenwich 



£. Manfredi 
Dr. Bevis & 
I Dr. Halley 



h. m. 8. 

^^ 7 S6 



h. m. s. 

XJ, IX li 



m. s. 

50 50 



m. s. 

54 S^app. t. 

« 33 
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S4 LlDils' DiA&ili IBeighUn} 173^^ 

d. h. in. s« 

Equal time ofthe true conjundion in the ecliptic |i o 8 53 

True longitude' of the fun nt — — — 19 23 14 

of Mercury in the ecliptic V\ 19 23 14 

Inclination of Mercury north — — — 31 r 

Hourly motion of Mercury from the fun — xa 49 

Equal time of the neareft ap|}roach ^^ — ^3 47 5» 

Equat. ad t*58 the apparent time — — »3 51 50 

Neareft diltance of centers 1 4' 9" femidiam. fun x6 $ 

The heginninff or ingreis of Mercury's center 21 44 33 

End or Emerfion of Mercury's center — — 59 7 



New ^uejtims. 

I. Question 187, iy Mr. Tho. Simpfo&» 

By reading your diVy a croud of (Irange notions^ 
Crept into my head, 0/ your rules, laws, and motions; 
Your extravagant fancies mv fenfes confound; 
Can the unwieldy earth at the fan caper round? 
But you fay, fhe s an atom, each ftar a huge fun, 
And attenaant worlds with their moons round 'em run* 
Such a tott'ring ftrange whirligig you've fet's upon. 
We wonder ere now weVc not IhaK'd off and gone : 
If what eyes ne'er faw you fo foon can difcloie. 
Then pray folve this queftion : The earth, we'll fuppoie. 
Hound her axis in thirty-eight minutes to roll ; 
Shou'd we, who're degrees thirty-eight from the pole» 
Be hurl'd thro' the air; where fliould we defcendr 
How long wou'd it be ere our circuit did end? 
How far from the center in fix hours time 
Wou'd tbey be, who live in the midft o'th* hot * clime? 

Kind artift, be pleas'd thefe things to Jet's know ? 

We'd rather believe you, than e'er find them fo. 

N, B, We fuppofe the earth fole adlor, and to continue 
inviolate, and that we. (hall acquire the fame velocity as the 
place of our re£dence. 52 deg. hu 
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II. QuBSTioH 188, fy Mr, Enmenes Pamphiltis. 

I pray be fo kind as the Uiird fide to (how 
Of a three-cornerM field, by thefe data below. 
Two hundred ninety-fix poles, and no more. 
Is oneiide ; another two hundred and four. 
The content of it likewife, 1 know, has been found 
One hundred and thirty-eight acres of ground; 
The fought fide, to free you from errors, I know. 
Is longer than either of the gi^en two. 
If to lolve me this queftion, your aid you will lend, 
You'll highly oblige a kind brother and friend. 

III. Question 189 5^ Mr. Rob, Beighton. 

Solomon, we are afluned in holy writ, was a man of the 
mod extenfi?e judgment, and the wifeA of all mankind in 
bis days* How gr^at a philofopher he was, may be ga- 
thered from his writings ; and amongft them are fome indi- 
cations that he was acquainted with the circulation of the 
bloody (not rightly defer ibed to us before Dr. Harvey wrote 
of it in 1628) the compofition and frame of the human bo- 
dies, as well as others. Hisfkilli n architedure is fuflici- 
ently evident froni the account we have of his building that 
moit magnificent, beautiful, and perfe(^ pile, the temple, and 
its furniture : but 1 cannot learn from the divine writings, or 
froiA Jefephus's fabulous hiftory, how perfon^ can fornj an 
idea in What orders, and in what manner exaiflly the work- 
manfhip was peiformed, as to give us exa(5l araughts and 
models thereof: whether of the Corinthian or Ionic orders, 
with their members and moldings, fuch as we have had 
tranfmitted down to us from the Greeks and Romans, and 
copy at this day." Solomon, no doubt, would have rejoiced 
to have added to him one bl effing. which we have enjoyed, 
the acquaintance of (the glory of the age) Sir Ifaac Newton, 
who, we may fay, has exceeded all men fince Solomon's 
time. It may perhaps be thought a prefumption too nice 
and curious, to examine any of Solomon'is great works ma* 
ttiematicallY : but as nothing is intended, nor can he faid to 
leflen his wifdom or ftupendous work. I (hall only fuppofe a 
queftion was taken from that defcription the infpired writer 
has given us of his molten fea, i Kings vii. 23. * And he 
* made a molten fea ten cubits wide from brim to brim, 
'round in compafs, and five cubits high, and a line of thirty 
' cubits did cbmpafs it about.* It is evident it could not be 

a circle ; 
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54 Ladibs' DiAtiBt. ZBe$ghtoH\ ifs«. 

a circle; for then the line that compared it muft have been 
more than thirty cubits, yiz* 3i'4i5926ia59- Therefore we 
may fuppofe it to be elliptical, (or that the workmen were 
not very curious in their meafures, or not fkill'd in geometry) 
and the tranfverfe diameter ten cubits, and its periphery 
thitty: What then would be the lead: triangle that could 
circumfcribe the fame ? and how analytically to inyeftigatc 
the folutioB ? 

JVliT. A cubit is equal to %rl%Z inches. 

IV. Question 190, hj Mr. John Bulman. 

There is. a cafk, fuppofed the fruftum of a parabolic 
conoid, or a caik of the 2d variety. The bunff diameter is 
38*4 inches: the head diameters are unequal, the greater 
33*55 the lener a8*8 ; the length of the cafk 54'»7. Required 
the content of the cafk in ale gallons, the diftance of each 
head diameter from the bung; it being fuppofed that there . 
liad been a decay in the cafk, and cut oflF, and a new and 
larger head put in at one end ; and to let us know the dia- 
meter, length, and content of the greateft cylinder that can 
be inlcribed therein, the circumference of each bafe touch,- 
ingthat of the cafk around ? 

V. Question 191, Ij Mr. John Turner. 

Within a mafon's yard one day, 

A ftone of fize immenfe there Jay; 

The form of which (it was agreed on) 

To be a paralJelopipedon. 

The depth, and breadth, and'length, I here declare 

In true arithmetic progreflion are : 

The flone's content below is * fliown. 

With what is needful to be known. 

In order to inveftigate 

All the dimenfions feparate. 
• ThefiUdity is =: $184 cubic feet ^ and the common difference of the 
depth, breadth, and length is equal to one forty-eighth part of the reff- 
angle of the depth into the length. The depth of the fiove being the Ua/t 
dimenftotty and the length thereof the great eft. 

VI. Question 192, by Mr. C. Mafon. 

Fifid three fuch cube numbers, whofe fum may be both a 
f^uare and cube number ; and if that fum be fquar^d, to be 
a cube ; dfo if cubed, (hail be a fquare. 

Tbi 

Digitized by LjOOQ IC 



7%e PuiKE QuBsTioN, hy Mr. The. SimpTon. 

Totiflg Strephoor loDg blefs'd with his charming fsur. 
In happy conlort liv'd de?(Hd of care ; 
Till cruel fate call'd^the fair nymph away 
From his kind arms, to crofs the raging^fea ; 
Where horrid tempeils^ in thick darknefs, roar. 
And tofsM his dearefl to an unknown (ho re. 
He mourns, is reftJefs, wanders day and nighty 
In ev'ry clime to find his dear delight. 
Her lovely afped his wing'd foul inibires • 
He longs, fighs, wifhes, melts in fott defu-es* 
Propitious Venus pities his fad moan, '^ 

Glides fhjniog down from her etherial throne, > 
And fxniliog lays^ (in a majeftic tone) j 

* Thrice ten degrees north of th* equator lies 

* This place, from which as Sol due eaft doth rife, 
' Set out ; and keep him always in your face ; 

^ Move not too fan, but fuch an eaual pace, 

* To be eight miles more fouth at rour hqurs end, 

* And you'll arrive to th* arms of your dear friend.' 
Thus faid, (he yanifti'd from his wond'ring fight : 
But iHll the fwain is in a mournful plight, 

Unlefs, fair nymphs, you'll vouchfafe to explain. 
And (hew the place, that m\xi\ the fair regain. 

i. c. .the dtjiance required to move in an hour. 

A Geographical Paradox fy Mr. C. Mafon. 

If Briftol fr6m London be exa^W due weft; 
Obferve what I fay ; you may think it a jeft. 
That London, from Briflol, I can make appear. 
From what Fve obferv*d, due eaft will not bear. 
This feeniinc abfurdity pray reconcile. 
When Briftol *s froni IJondon one hundred mile. 
And in your next diary make it app<^ar. 
What rhomb 'tis that london from Briftol docs bear. 



Diary Math. Vol. H. G ^efli&nt 

■ / 
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1737- 

^ejlions anpwcred. 

* I. Question 187 anfvoered bj Mr, J. Turner. 

^^HE circumference of the earth being 25080 miles,^ at the 
equator, if it revolves round 
its axis in 38 minutes, each point 
of the equator will go through ii 
miles each fecond, with this velo- 
city die body is projefted from P, 
Let SP = I : then the velocity of 
a body moving in a circle P^, at 
the diftance of one femidiameter 
fromtfie earth's center, is fuch, 
as would make it go 4'9a miles each fecond uniformly; and 
according to Mr. Abr. de Moivre, in Philof. Tranfjift. 
Abridg d; p. 5. vol. 4. 

Putting 72= IT,. i^=4*9a; RR^i^^: RR :: SPi 
PF, i.e. ^2*6 : lai :: t : i*666, and the point F will be 
the other focus; and becaufe ^^(7= AS = i, therefore dTP 
= •666 the tranfverfe axis of the fedlion, which is an»hyper- 
hoh. — ^^iRR :: %SP : 172; that is, 24*2 : lai : : 
2 : 10; hence the.latus-redtum of the hypcrbolsf is 10 femi- 
diaraeters of the earth. 

Again, 




* I. Que ST ion 187. 

The above computations of Mr. Turner** arc rightly made as 
far as they are carried, but he has left fomc part of t]^ quefHon 
wndetermined, wKich we fliall here fupply. 

The body prcje<£ted frcxn the latitude of 5x® will defcribe an 
C'llipfc whofe focus is the center of the earth, its tranfverfe axe zs 
X913 (ftmidiamettrs of the earth), and its parameter 3 791, as 
determined above. So that the ellipfe, no where touching the 
earth but in tlic place from whence the body is projcdcd, the body 

will 
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Again, each point in the parallel of 51 degrees gpes thtQ^gh 
6*773 miles each fecond, put this = Jt; a^J^— i¥^ ; -^Vi 
zi SP : Pf\ that is, a'is : 45*87 : : i •• i8fi3, and^tlje 
point/ will be the other focus : and becaufe /^ = P*S = j, 
therefore cP = 19*13, the tranfverfe axis of the fe^Upp, 
which in this cafe is an ellipfis, and ^^\ i?i? \\ ^^Pi 
'/r = 3'79i its latus-re<5tum, : : i 

'** 
Merones 



^U revolve about the earth without falling upon It again or touch- 
ing it exoq>t in the place from whence it was proje«^d, fuppofing 
the earth's rerolution to ccafe at the inftant when the body i»pro- 
. jeded ; but if the revolution be continued, the body will touch 
fome other part of the (arae parallel of latitude, or will return to 
the vertex of iu orbit again when Ibzne other point of the faid pa- 
rallel pafics under it in revolving; and which point will be thus 
found : Putting « = '^rr feet, v = <J 773 x 5»8o feet velocity in 
the vertei, and/= 5 P x: 399* x S»8o fcet ; then the periodic time, 

•4J// 
er time of one revolution, is known to be 3'i4xd> X ■ • 

4/j— vxlr 
s: 131x77 feeonds; this being divided by (38'. or) it 80", the quo- 
tient %%. (hewA the number of compleat revoiutfom the earth makes 
in the fame time, and the remainder 37 (hews what part of another 
tevolution is made; wherefore as »a8o 137 ; z jtfo* : 5« 50' =: 
die diflPerence of longitude required from, the point of (>roje(SUon.' ' 

Again, with regard to the body ppojeOed from the equator,, the 
path will be an hyperbola whofe focus is alio the cartel's center^ its 

tranfverfe axe -, and latus-rednm fo, at 4cterBiined above ; and 

coofequeotly its conjugate axe = % V -. Then to fin4 at what 4if- 

tance from the focus it will be in d. hours = xt^^o feeonds : Since 
the body defcrlbes equal areas in equal times, and the rate of die- 

.icriptioa being .' ^ . . ■ .p =: *..... fqvare femidiameter* of m 
7^ » X 3P9* 7984 . . . 

earth per iecond. therefore . ' ■■» will be the. area de&ribed 

^ ' • 7984 

in 6 hours, or the area included by the curve,' and the focal dif- 
'tances from the vertex. and the other end of the cutte, viz. the 
ipacCiSPT, and in which P5 ;= z. 

G a Now 
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MeHmet fays that the body in 6 hours will be % bf the 
ttrth't <li.a]neters from the center. Mr. Ltfws fays the 
eouator will go 10*9 miles, the parallel of 5a*», 6*7 1 and ia 
tt hours the moring body would be 1486709 miles fiom the 
earth *f center. Mr. Ahr. Lord 2463»i, Mr. Geo. Brcyixm 
%046€o9 and Mr. Hauxief 400589 miles. I have not the 
infftnious author's folntioD by tne, to the Intricate anddilB- 
ciut queftioi), fo Ihall fay no more of it till I can procure it. 

11. Qlf£8- 



Kow if the oidinate TV ^e drawn, and JPK be put =: x, the 
innfrcrik PC =:-=:/, the conjugate » V -= c, and the area 

and the A ^Tf^ =: ^— X f^^*^"*'*^ ; cohfcqucntly ^ 

iQrperhoiic f^^Bunt will be o^eflcd by^ 4. iiZi x^-^-^^^lif . 
Bift by 'Rule TT,p.syS Menfaration, the area Of the fa'n^ f^;Bieiit 

If exptcflcd by -H-L ^ ^^ ■ X -^-^5 tbefe two ea- 

75 ^ . . • 

pttMons beln^ made equal to each other, and reduced, we have 

j)r, by reftpriflg the values of / and c^ it will be i«8 » V^i « 4* *t »« 
+ 3a* V»* = IoA\/% +«— I X 75 V^>y 3 ^* ; and the root 

y it eaftly found =r308j = pr. Then 5r= VTF^^+TSST 



tr ^ r 
zz $lv%^ milcfy the dlftance required. 



= if^ccii •iT'^^' -t" ^ — »^* = 4jf + 1 ss xjy femidiameten 
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* II. Qu&8TX0N i8^ artpwercd hy the Propofrr. 

• Let X = the fide fought, then Ivill - + sjo = half the Aim 

of the fides ; each fide being fubtradled from it, an4 the three 
xemainders mukipUed into it, will give the fqu;u-«<^f the 

content, and will produce 16154 xx— : -r. — ijaajooco =: 

487526400 poles; which, reduced, gives x=: 460 poles,* the 
£de required. 

Mr. 7ur/ifr*s folution is omitted, as bcipg'on the £me 
principles. 



* III. Qn £ s T I o N i8p arj/hvered fy Mr, Tnjnner. 

Let B a zr \o cubits = ^; x == the conjugate axis i?f; 
the periphery = 30 cubit's ~ ^; 
therefore a quadrant BGD = 

The gentlemen of the Weekly 
Oracle, have given us a thea* 
rem, by which nearly to find J[f* 
the periphery of an ellipfis, viz. 
To twice the fquare root of 
the fum of the fquares of tlve 
two princ'pl! diameters, sdd 
one-third -of the conjugate di- 
ameter, and it will give the circumference within leTs' than 
one-hundredth part of the whole. Hence ^VT^b -t- x x -h y ;^ 
= ^; the/oot x = 9*056 cu.bits. = jySaa inches. • ^ ,. „ 

* Eut' 




* II. QjUESTlON 188, . 
This qucftlon may "be caficr folvcd thus : 



.1 



Let the two given fidc^ be a,h, and the civcA arca^. Then 

: • 1 .. .' ,.i .V a^Z 
Sthc Cue of thejncludcd angte^ yrhoCc colkic call c; then, hy 

trigonomet'-y, a/w a-^th'^z cic or \/aa ■+-^^-?t ^' ^^A b k — 4 ^£^ 
S: thciidc required. ^ ; . i 



Digitized by LjOOQ IC 



But by fluxions, put BC ^0 — 5% DCzsc; ^ = 7'5; 
kzzGm ssFff: Thco, by the property of the ellipfis, FG =: 

S:=z^^7r=Tx, and ^TTJ^ = k^^±f2i;iif2!l. 

a ^ n aa — xy 

Throw this into an infinite feries, and the fluent will be 

6ij* lotf* 40flr* i4/j' »8<«'® xia4i»»"** 
^jj^, &c. which will be equal to the length of the arch 
CD\ and fuppofing x to flow till it' becomes »=r^, then" 

6tf* .iorf« 4oa«' ^tf 10^ 

*-* r> &c. 

Now I find the powers of c above r* arc very fm all, -and 
may be fet afide at pirefent, and the law of the progrefEon 

ia r» being wiible, we haw a^ ^ 4—^ -h -^ + 

da loa 14a 

%ttt %%a %€a 

And by redu^on-r* = *i*i7, from whidi fubtraft the 
vegatiye po wers of <♦ which are equal -to about -51. And 
then t =5 Vto'os :=4'J44l and the conjugate = 9'o88 cubits, 
nearly the fame as betorc. 

F^r fke haji ck-cumjcrihtng triangle. 
>at Iz^Ba = to; f = Z)^ = 9'oi«; z^BF;aF zs 
i^z; then the fubtangent HF = ^f2f » ^'^'^ ^Y ^*« 
property of the elUpfis, i* : c'* :i bz — zz: GF* ; there- 
fore ,GF = yi££i£^4££££^^ j^^^ ^^ ^^ ^^^^ 

jyirLarefimlJar, whence//^; {GS) v/l££ili;l££2i 

lj«ti^Zxjytf = theareaortheAJ7^I which is to ie 
•minimum, i.c. - X th:il^ /*''^l>^-*cczz 

AZ b — %z^ ib —area, 

i*kh reduc«d is ss yEf^s/'— - fmnimum ; this' 

' ^ - ' U 
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= 0; which equation, fcdoced, ^ves 2 =:{^ = a'5. From 
whc uce the a m t itftke A HKL is =s 117*6 cubits =£: 39'<S5* 
fquare feet.* 

!¥• QuEiTion 190 anfwered ly iht Prpfcfer. 

Pot X = Z>t7 ss the difierence of the dift^ices of the 

heads from thcbnng; a =: 

x«-Ti ; * = iFF =: 14-4 5 -«1-^^-t - - 

^ = CF = 54'»7 ; then 

and •sd -r^ 's^ =? o^: 
Per i>ropCTty of the curre, 

0M : -i-i-^— — =: 
tfd — cc 




^AC 



♦ III. QU B S T 1 O N 1B9, 

"Pw # rrio = trai^fVerfc, t == confugatc, and c == jo =: cur- 

^iimfcreiice. Then, hy Rnk YI. p. »J3 Mci^mratjoo, f . ^ X j^ 

4 

4'i/V/ =gii»oefe/i8s;3»4^^tfr hcntc t:c:#— — 

^4Vi^ — a X*- =:^*o87<J =s ihe coB^ogaie axe T«ry true. 

Agam, Toi* tbeleall triangfe; fince CF J FB : : uT : FH hy 
Ae nature of the clHpfc, and 0F=iFH in all citrves, •.• CFpz 
TM = i«B. Then « jf = i»F = 4<r2r, aoil dK == ifcF<? 

* -D a a ' . . * 

qtiemly Ha x w Jf = } D C x aB^i.zz 1 18*05 = the leaft triuigle 
fiKL required. 

The propofer alfo folved this queftioDi hjit the iblution it omit- 
ted as it vas ib irery falicl/ printed. 
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= JC, and per prdj,. f^liL+V^'^Zlli^* : ^j,:.^. 

— :; — V \aa\ then, per i6Eucl 6, a^x-^'saacci 

aa — cc . 

*— 'Saac€X ^z'saabb^.-^, '$aahbd\ hcnccj y=r ■ ' ■ T;^ ' ^ 

2^^ r^ fC 

=r DC:= 15*93174. Hence the lefler head' from the bung =: 
F/r = 35'ioo87 inches, zndiC H :=• i^'iS^i, 

The conWt.of {^fgf} ="|'^;;^;^;| ale gallon,. 

The whole content 1 8 1*9384 ale gallons or 2aVio6 wine 
gallons. The diameter of the greateft cylinder infcribed = 
BG = 2$'5y length 38*33r and its content 119*8304 aJegal- 
Ions or 146*384^ wine gallcxis. , ^ , •- 

Air. R. D.uf2thorrtey in a cijrious *and concife manner, has 
wrought this que(tion, the content being the rfaipe as above^ 
but he makes the dianrieter,3o88,:a^ncikngth^46•J^7incheaw 
for the greateft infcribed cylinder, 

"Mv. Turner fiiys- the" queftion refers to p. 444orWardV 
Math, and the.fecond variety is the parabelic fpindle, and 
therefore makes the content greater, viz. 195*28 ale gallons, 
and the cylinder's length 45-5, the diameter 23*4 inches: 

- Mv.Tilgnm obferves on this queftion, That in all fruftum« 
of a parabolic conoid, as have their abfciiTa to-clieir leaft 
diameter more than half of the abfciffa to the greater, can 
be infcribed no greater cylinder than that «o the fniftum's 
leaft diameter and herght; Hence the cfiamcter = 3o'223, 
length = 49'69^> contemin ale gallons::;: 126*436. r 

' .V. Question 191 anfivered fy Mr, DuntKorne. 

* ■ Put X, J?, and z = the deptH, 'brtid?K, and length of the 
flone, b = 5184, and. r = 48 : then - =: xs, and ~ =: ^ 

=5 the common diiference per qucftign. .Whence y — — =: 
S ,. .. ,, . .// ■ 
^ ; and 7 + -- = a; ; confequently 7 J = ^ . reduced 

4f* ^ ky ■»— . Solved, 7 = i« ; whence x = 12, and 2 = 24, 

"-Mr. Jbf: l^cjfer-Vli^ Robert Heath, and Mr. Pate! Sharp^ 
have aafvercd this queftion in a very methodical manner. 
.. ^ . • ' /• ^ ■' VL QuEs- 
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tf^S4i.^ QuB^tfiotti Avtwtnii*. 



VI. QuBSTiOK 193 anfu^red fy Mr. J. Hill* 

The three nutobera are ^, -^, and - "if ; » being 

-any immber tit pkafure: Hence if x = ai6» ve hate three 
whole munbtn for the onfwer. 



TteTKiZR Question anfy^redhy MnTiuK SlmfSui 
tie Prapoffr, 

Let fhe radias be ss 1 ; then the fine of the ktitoderrf ; 

for the verfed fine of the hour from 6 put x; 
then the line of the fun't azimuth will be 



the arch of time flows 



4 now whilft X flows x 



which 




(becaufe the man's motion is equal^ muA be in 
a conftant ratio to the lineola (rv) = the dif- 
tance moved by the man in the fame dide: 
therefore by putting (v) for the faid ratio^ we have {rv) 

= ' -* ; knd beciml^ the angje {mrv\ is thC comprfi- 

ment of the fiin's azimuth^ it is as radius ; fine of .(^rv) : : 
vx 



{vr) : (««) = 



Vi-^ + 



the fluent of which is = 



11 



4 



- +^ -^ii!^ + iI2l, src. xi^, and when xbecwih 

-, b the difianee giTen =:*|o8v = SJ, therefore r: ,— ^. 

But the fluent, of (vr) is the ardi of 4 hours ; 60^ x v =e 
x*047» V sa a7'a s: the diftance moTed ia 4 hoiit^i theref«it 
€'Z aiUes b the required dtftaace* 
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7y5^ famff anfyuered ^ M^rones, 

Let j^P be the line he defcribes, pvLX a = the fpace 
moved in an hour, r=: radius = i ; / ss-finc, 
c =2 cofine, / = tangent, y*= iecant, g = arch 
of io«; AB=zz, AK=.x\ ^ = the fine of 
the hour from 6 ; w = hour arch from 6 : then 

will ■ = tangent of hour. Let z and 

.'« be paired over in the fame fmall part of t — i 
time, then by uniform motion g' : 4<? : : » i z 




4au 



t: "t;^; ftod by the nature of the circle \^rr — yy 'rii 

* y : ;■■ "'— «. And by trigonom. r : / : : "^ : 

. Vrr^yy^ "^rr-^yy 

— ■ \ \ = tang. azim. and ■ -^ sss.'azim. from i. 
*^rr--yy , , . "^JJ—yy 

The angle B5a =: Q) azimuth from 6. And r : ' -. 

:: (Bb),z : (5i?) x == — ~—st, &C. whence ^ == 

2^—^ r: ■ ■ = 6*8o7* miles required* 

4/ X 5329 • 4^x5529 

' ^ Theprizeof 10 Diaries was won by iWipr^/rw. 

. T [ '_:' y - ' ' "^^^ • . — • ' 

T/fe Geographical Paradox attend., 

; Under the alrtic? pole we caniook no^ way but fouth ; as foon 
as you change the pole from being your ienith, you hafc 
vertical circles, apd confequently eaftings and weftings.*— — 
No two places in an oblique fphere can have their vertical 
•circles perpendicular to the plains of bothmerklians, conie- 
'ftuentlyno two places c^n be due E. and W, oTeach other, 
except they both lie under the equator. London will bear 
from Bridol, from E. to N. i deg. 18 min, vide Gordon's 
Geogr. paragr. 4a prob.43- 

jc 1 Mr. 
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Mr. Rob. Heath'/ ^ij/!W#r t9 tie /a 

To determine the bearing of two places from each other, 
there is commonly giveii the diftance of each place from the 
pole, and their ditterence of longitude, (or angle at the pole). 
to find the bearing angles. Whence it is evident, that when 
thediftances from the pole afe equal, the bearing angles ar^ 
equal. When each place is 90 degrees from the pole, each 
beinng angle is ^o: confequently thofe places muft bear in ' 
a contrary diredion, vi|:. E. and W. 01 each other, whicb 
can only be when both places are under the equino^iah 
Foriftbediftances fronj the pole are equal, and not eaual 
to 90 degrees, then ono place bears "as far from tlie weft of. 
the other, as that bears; from the eaftofit; and if the dif- 
tinces are unequal (as'of Briftol and Londbn) the bearing 
angles muft be unequal, and confequently thofe places can't 
bear contrary. liie folution. 

Glren the dillance from the pole to Briftol equal to 38 deg. 
jomin. frotn the pole to London equal to 38 deg. iS min. 
the angle at J^ondon equal to 00 deg. the angle at Briftol 
vill be found by a (ingle proportion equal to 87 deg. 49 min, 
which is % deg. 11 min. E. to N. London bears offwitoL 



' Of the Eclipfes in 1737. 

Within the fphere of the earth's orbit ^\\\ happen four 
eclipfes this year.. Twice will the moon in her wandering 
coorfe interpofe, and hide the fplendour of the fun from 
falling 00 the earth, or its atmofphere : And twice will the 
earth in its courfe fo fall in a line oetweenlthe fun and moon, 
as to hinder her receivinc the light (he borrows from the 
fun, tOi enlighten the earth by refledion. The fir ft is the 
greateft eclipfe of the fun that has happened here fince the 
Tear 1724, or that will be before 1748, on Friday the iSth of 
February, at three in the afternoon. The feverai calcula- 
tions for divers places follow.' 

Gomp\ited by I Beg. j Mid. End Dur.;Dig. 



By Aftron. Carolina, Coventry 

Mr.Chattock.J^-tl.y 

Mr.Leadbetter, London 
Mr. T. Williams,. Oxon 
Mr.'T. Withnall, Namptwich 
Mr. Sam. Evans, Cornwall 
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*ShackerIcy'sTab, 

I Harm. Ccslefb. . 

I Leadbetter*s 

_ Newton's 
Mr. T.Cowper,Wellmgborrow 
C Kirkieatham 
Mr< E. Haaxley , \ York 

CNewcaftle 
Mn W. Mobbs, Mixbury Oxon 
IfnForfters, Branfpath 
Mr. C. Forreft, Ncwcaftle 
|Ir. The. Warfc;, Leicefter 
Plulo(katus> Leeds 

Mr. Wm.Br«w.. [l^^J^ 8 , 

Mn Rob». Cooke, NewcafUe 
Mr. J. Wilfon, Morpeth 
Mr. Peter Barons, Landfend 

r London 
Mr.J.Bulmao, ^Carlifle 

CDeptford 

" Coventry 

\ London 
Norwich 
. Wrentham % 29 



I 3* 
1 47 
a II 
I 31 
1 56 
I 55 
4 12 

I 53 
4 21 
I 30 

1 47 

2 ai 



Mr.J. Dorking, • 



I 41 
% 



I «3 

1 29 

2 22 
% 30 
» «5 
2 27 
2 28 



Mid. 

3 37 
3 39 

* 59 
3 16 
3 34 

2 59 
24 
43 
35 

n 

AS 

* 57. 

3 10 
3 41 
9 39 
3 41 
3 46 
3 7 



«j43 37 

a 50 
3 5X 
3 44 
3 53 
3 46 
3 49 
3 50 
3 5a 



X737 
Dig. 

XX 17 
10 4 
XI ^3 

2 46,11 X2 
2 41 II 3 

» 50, xo 24 
» 4»i 9 45 



End 

4 59 

5 X 
4 ai 
4 33 
4 5 
4 ai 
4 38 
4 37 
4 53 

4 40 « 47; 10 30 
542 4a XO »3 
4 19.2 49 II 18 
4 34* 45 II »7 
4 56 » 3510 II 

II 23 3 18 
4 S5 I 34 



a 4X' 9 53 



643 

10 16 

5 03 34| 956 



4 34,4 53 
4 50, » 37 

4 3ia 40 
5 » 3<5 



a 41 
a 37 
a 35 
4|a 37 
a 38 



10^0 
10 13 
813 
10 c 
10 23 
16 o 
10 s 
10 9 
10. 1] 

[O II 



Ola 41 

2. Eclifife 



The above Eclipfe was obferved thus : 


At 


By 


Begin. | End f 






h. m. i. 


k. m. 8. 


fleet Street, Lend. 


Geo. Graham 


» AS 3 


ap.t. 


GrecBwich < 


Df . Bcvis and "J 
Dr. HaUey ^ 


% %$ 39 


if 3 »f aj>.t. 


Cambridge 


Cha. Mafon 


* 3B 30 


5 ^6 atr. t. 


Rome 


D. de RaviUa» 


3 43 » 


_« -. .1. 


Bologna 


^ 


3 33 34 


—.._.— 


Edinburgh 


Col. Mac Laartn 


» 5 55 


4 44 5Jap.t. 


ibid. 


Hon. Sit J. Qerk, 








Bart. 


* $ 3« 


4 44 50 ap.t. 



This eclipfe was obfcrved to be Annular fopixi about Motpeth 
in Konhumberland to bcyoad lavernera io Kortk Britain. 
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V^*t4* EcLirsBs. i^9 

2. Eclipfe of the moon March Sf &t noon, inTifible. 
5. SuD ecUpfed Auguft 15, ac i morning, invifible. 
4« Moon eclipfed-on Mooday Auguft ap, at 8 morning. 



Computed by 
By Aftron. Carolina, Coventry 
Mr.Chattock, London 
Mr.Leadbetter« London 
Mr. Sam. Evans, Cornwall 

foTLeicef-^Leadbetter^s 

ter, by ^ Newton's 
Mr.T.Cowpcr.WelHngborough 
Mr. W. Mobbs, Mixbury 
Mr. T. G; Forfter, Branfpath 
Mr.Tho. Wade, Lciccftcr 

r London 
Mr.Wm.Brown.|g«»I?ury 

C Rome 
Eadymiony London 

Mr.T.Sparrow4g?S?^ 

Mr. J. Wilfon, Morpeth 

r Kirkleatham 

Mr.E.Hauxlcy.jS;,^ 

V. Hexham 
- C London 
Mr. J. Bulmaii, ^Carlifle 
CDeptford 
/ London 

Mr,MarkRafw»5SZm' 
t Rotterdam 



Beg. 
% II 



MidJ 



End 



00 4 ftS 



34 



44 4 j4 



3 
3 
3, 
4 

3 
f3 
3 
3 
3 55 



4 J9 



5^5 

39 



3 404 50 
3 404 47 



3x5 
3 aj 



41 



o 
15 
19 
4 36 

4 47 

5 6 



4 30 
4 34 
4 24 
4 6 
175 »9 

34r 7 

4 45 
4 ftS 

404 5» 
404 50 
394 49 
448 
4 47 
404 50 
4 39 
4 Ji 
4 4* 
4 48 



3x4 3^ 



[538 



Dur. 

ft 17 



4 
6 
4 
5 
486 
6 



^4 3© 



Dig. 
30 
«5 
34 

a 

3 
24 

X 
33^ 
41 
*i 
51 
zo 



% 16 



S XO6 17 
» X8 4 3* 






% a04 ^4 



-2 X9 

fl 34 
a 345 
% 34 



4 30 
4 4Z 



4 3* 



A«u 



A Comet 

Was alfo obfervcd this year by fcvcral perfoas, particularly by 
J. Bradley t Sav. Prof. Aftroa. in the months of January, February, 
uid March ; and -whe from his obfervations, on the fvppoiition of 
a Parabcdic Orbit, computes thefe Elements : 

In its Perihelion Jad. 19, 8h. lomia. Temp. Equat. Lpnd. 



Inclination of its path to the Ecliptic — 
Place of the Deibendinjg Node «— -»— 
Place of the Perihelion — — — 
Dift. Perihel. from the Defcending Node 
Log.Perihel. Dift. from the Sun 9*347960 
1^. of the Diurnal Motion — 0*938x88 
Diarj Maib. Vol. II. H 



x8«» »o« 
80 »7 



45'' 



y Google 



90 2.ADiBa*4>f AM^4. LBefj6ia»j Mfif^ 

New ^uefiiom. 

I. QussTioN i93» fy Meroaes. 

Yc bright fQps of an» that a rale did impart 

In the * Diary ijxs* to obtain 
The folid con^nt of a. conic iegment, 

,Cat off by a ▼ertical.plane.f % 

Since ye're fb expert, Jprooeed in like fort^ 

To compute uis the iurface convex 
Of a fegroent the lefTer, and all fuch to meafufe 

A general theorem ;innex. 
* ^ueMm I |»r^«i/fl/Jr<< in tbe Diary 1 734, mid anfwerfd in 173 1. 
i PerfendUular t9 tie hafe. 

II.'QuEJTioM 194, fy Mr. J. Turner. 

Ye diarian train, whofe genius 9nd parts. 
In the various branches of the liberal arts, 
Have fo long been experienc'd; pray, lend us a while 
Your aiEflance. two brethren to reconcile. 

The cafe it itands thus : Their father, at^ death, 
Ap elliptical field. did unto them bequeath, 
Whofe axis tranfverfe isj^ft fixty chains, 
The conjugate forty precifely contains. 
Within thisjenclofure a pond there was made, 
Whofe joft £tuat>on may thus be difplay'd : 
%( you from ih/e vertex chains fifteen dire<5t 
On the axis traafverius do count, and ere^ 
A femiordinate the^e, as it's eafy to do. 
Then i'th' middle o'th' feme the pond you may view: 
Thro* thispond (for /(he.father fo order*d the matter) 
A fence it muft p^fs, but of fuch a nature, 
As to be, of all other, the fhortefl that can 
Be drawn thro' the faid point, and terminate in 
The elliptic periphery at both ends, which will 
Cut the mead in twoj>arts. Exert now your fkill. 
To find the length of the fence, and alio what gronnd 
. £ach brother muf^ have, which from thence may be foKud. 
Methinks, with the firft, C. Mafoi)« Ihear 
Say, ihis will do ; prepare more for next year. 

III. QuBSTioK 195 iy Mr. Rich. Lycett. 

There is an oak tree (the^fruibm of « cone) whofe 'length 
is ten yards, the diameter at the tqp one foot, at the bottom 

«kree 

\ 
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K8bS4k Nbw Q,o»stiohs« ft 

three feet; aad anlry twifteth round it in theinamier of a 
&iral fcrew> that each twifl: is ten idches diftant; three- 
wvenths of the ivy is eat into the tree; the diameter of the 
*ry is at tfat bottom one fbot^ at the top three inches. Quere 
^e length of the ivy» apd the content of both ? 

IV. QuESTioir i^6\ ^ Mr. Rotert Heatlr. 

Thrive (hip^yy^r^* and d fatkd from" a certain port in 
north Utttude, until they arrived at three difierent' ports, all 
lying under the equinodlial ; ji ikiled'on a dired courfe, be- 
tween the fouth and'the weft 175*61 leagues; C failed; 13s 
leagues between the fouth and eaft ; B failed a cOurfe be- 
tween A and C 10% leagues^ making the angle or rhumb 
with j^, equal the angle that C made with the equino^ial. 
Hence it is" recmired to iind the ^rt failed from, eachfhip's 
courie, and diitance from eath- other, and ^ their relpe^ve 
ports ? and to folve it by an equation not higher than a 
^adratic 

y. QtfBSTfOM 197, fy Mt. Ant. Thacker. 

IjttJB = loooi BC =i%ooo» CD = 3000, DEss 4000, 
and JE variable ; (hew how to find the «— *z- r- * si^. 

frcatcft area that can poffibly be included '^^^ a1^£l^ 
ythefe five lines. Joluti^n. 

VT. QuBSTFON 198, fy Mr. Chr. Mafoiw 

On Albioa's AuftraT bounds, on Suflex ftraod; 
A range of rocks defiend th' ^adjacent land 
From vile invaders, and infulting waves ; 
Indulgent nature, whom (he loves (he faves. . 
£rft Seven ClifB, bat now three Charfes's call'd. 
The fatal place where once the Dutch were maul'd*. 

The furrow'd front with vifage ghafUy pale. 
Frowns at the Mllows of each boifrrous gale; 
Friendly informs afar, of Beachy Head,< 
A fhoal of rocks to mariners a dread. 
O ehaftly fight ! a fpeedy death to touch*, 
FuD oft experienc'd by the foundering Ducbb, 
Who vent'roufly look o'er the bencHng brow ; 
Pigmy-like they feem to thofe below. 

Seafaring fowl of num'rous forts here throng* 
Both for their refuge, and to brood their young ; 
And when furpriz'd, each have their different cryi 
Altho* in diicord, yet in harmony. 
On the broad (houlders of thefe cliffs there lie 
The fairdt downs e^er fac!d the azure iky ; 

^H a Where 
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j% Laoibs* Diaries. {^Betghton\* 1737. 

Where a rich carpet o'er the fame is fpread, ' 

And num'rous flocks the? eon are yearly fed ; 
Whofe filver fleece, and fweeter flefli exceed 
Banfted, orBagfhot, or fam'd Colefwold breed. 

Near, on the eaft, there is a jgrateful foil, 
Which well rewards the tiller's care and toiU 
Fair fmiling meads, where once a briny flood ; 
Fine glad'ing fields, whet e a fair city itcMxi, 
Xaft Bourn now call'd^ whilom Anderida. '^ 

3nt mouldring time the hardeft flints decay: > 
iflere's fcarce ofae mark where the old ruins lay ; j 
The footfieps dip, the hift'r y dark to trace. 
The &a, the downs, the wield concur that itV the placet 

But not to trifle with fo old a tale,. 
Here's what will more the reader's ear regale; 
This fertile place in plenty doth produce 
All the fubftantials fit for human ufe. 
Fowl, fifti, and fruit, the f^afons ftill fupply^ 
Their luxury, not want, to gratify. 

Kitov^ ^t tw of this flVRend'oM* h^iglit, ' 
You dextroufly let fall a ponderous weight. 
The time obferv'd, one-eievenili of that ('tis plain) 
The found requires, for to return again. 

Now from the daia draw your co|]fb()ae&ee,- 

Vou'll find the height of this great enlineoce^ 

Wtf Prize QuBSTio^ i^ iktr. Turner* 

Could I (unikili'dif ^er/e) fuch lip^s jnditp , 
As would the fair pnes Ipleale,. Td aft'pe'r write. 
And unto B-:gh-rn (as if now do he^^e): . 
Send a pri^ gueftion for tl?' enfuing year : 
If he approves, ^en diaries are the daim 
Of him or lier, who truly folves the lame. 
1^ In the annext triangle BAD^ 
The fides are given, as below you fee; 
Upon the angular point 4 as center, 
Afemicircle, whofe diameter 
Is thirty feet exa^l, defcri^ed there* , 

Now, '^is required to draw two lines, that each 
From both thf^ givep points By Z), may reach. 
To fome one pdmt in the cir^uipference ' 

Of the faid circle (put F forj)retence). See the Jig. t9 
And fo, as that the an^e BtD thefotut'ton. 

The greateft th^t is poifible,. may be. 
To find this, various methods may iuffice; 
But he who purpofes to win the prize^ ^ . ! . ; 
Muft prove nimfelfikiU'd in arts matnematis. 
And folve it by equation call'd quadratic' 

♦ J5wl = 4o, ^X5=:53, X>-B = 55ftct. ^Kp- 
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1738. 



L Question 19 j anfnijered fy the Profo/er. 

THrongh the ixisBffr an^ any two pmnts iofioitdy neai 
each other as r,x, draw 
r9(ro plane? Brn, Bsn^ cut- 
ting the baie in the lines- 
r/r, /XT, and the plane of 
the hyperbola in the lines 
ot^ qi, parallel to the axis 

The rado of the As nti^ 
Boq^ tQ ^ach other , is com- 
pounded of the ratios of j^ 

to A Brs^ and ofrtre A Brs ' 
to A Bogy that is, of the 

ratio of»/* to «r*, and <^ -- . 

«rto5r, andofCffr* to Bo^r<^of) nr* to«/*. Whence 
A»// : ABoq :: nr: Br. Andfince A »rj- : A Br/ :; 
«r : Br, Thereforedic A«f/ — A«// : ABr/ — ABoq 
:i nr : Sn That is, area^/r/i : area orsq ; : nr : Br. 
And fince this always holds for any fmall corre^ondent 
parts of the circle and the conic furface, it follows that the 
wholes are in the fame ratio. Hence this theorem. 
As the radius of the bafe : fide of the cone : : fegment of 
the bafe rfbrface crthe ferment of the cone. 
And the area of the fegment e JvCe will be found to be 
f 04^8 f<iuare inches. The anfwer. 



H I Mr. 
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94 Ladies' Diaries IBe/gif^^ ^it* 

Mr. Ri. DanthomeV Anjmr to iliejamti • 

The curve furfaces of cones may be confidered as made 
up of an infinite number of i&fifiiteiy larrow annuli, whofe 
radii are in arithmetical ^rogreffion; and the cofines of their 
fegments equal. 

Let r = radius, d = J'i4i59 5cc.. and h = the cofine of' 
any indefinite fegment, tfaes by this aritlilhe tic of infinites, 

dr--%h : -^—T V^ — ' \ , — gcc. = the 

arch of that fegment. 

Put R:=z Any B = Cm, y^= Ap, (7= ACy and let r =^ 

the infinitely fmall breadth .of one animltts. Theii %rall 

Zrr aor* 56 f^ 576 r» J 

== fuperficies of any indefinite annafar fegment, coi^tuliii^ 
the curve fiirface of fuch conic fcgmew. 

Therefore fuch ciirvc furfaqe will he compofed of an ihft- 
nitc number of fuch feries, having B conftant, and r, in- 
creafifig in arithmetic progreffion, from i? to its greaiell Kr 

C dH^ C •- 

and — = the number of terms. Confequently — — — 

%A '^ * ■*■ iB:A 7^ loti'A %o0i''}i 

r s(*^'A s^BsA.si^^'A si^B-'A r 

the curve of fuch conic feftraen't, which from thejiumbcT^ 
jD queftion 177, gives 905 muare inches, the anfwcr nearly 
the fame as the propofer's above. . -^ ^ . . 

If we fuppofe r = radius, ani ij =S yeffed /me ofany 
indefinite fegment of a circle ; we fhall, by the arithmetic bf 

of infinites, have a* +1^^^ + td^^^Iiif!^ + 

. J- z _ 4. 5cc. = the curve fuperficifcs of 

joo8oJ5^ 3548x6^^ 

of fach conic fegment. in numbers abore. 
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No. ^J* V^ E S T 1 e K S A N r W E A S XW" f ^ 

U* Qgi&TiaN 1^4 anputgrgdiiy thi Author}. T. 

Let Ci> be the )ihc fought. Put AS '=: 30 rs /> MS 

t: ao =i? J7, ^E* = I j = ^i 
t?E:i= 8-^ =zbi EF±: z,, 
SB=:: X, AB t= f^y, Sr 
r: jr, F^ "= / — x — a'\r Z 
^ TM — X -h 2. 

M^ : 2 :: jr:-^=^^- 

;A^d, by Ae property of the 
cllipfe, tt I nn :: /r — xx 






Pitt > 
= //, / = — ^ Then x = 



;»« 



Vf -r 0>. Or, ptittinp for 
X its value, and tTanfpofrng, 




" ■ ■ ' ■' ^ ■' = V — Jj'j' ; and, fquaring the partf , mmbh 

.if ..>•■.' " . . • 

ifh ^mibz-r" %mif^y"^,h bzz^zhz zj + z zyy = Wr — W/ n^ 
Put g zzbbs'+zZf %p:=z%mbh ^''2bzZ\ gzzbbr — mmdh 
^•bbzz'-^%mb bz. Then we have qyy — ' ipy ir g. And 

extraaiog th« Mt,> :i ^ 4= V - -h;^.' Hence it iscvi- 
9 9 99 

'dent tfeat V i^ +"^^ is equal to the difference- of the 

^ * 99, . . ■ ^ 

•double valtte of jr^ that is, of the lines +£75 and — .DF. 
or CK. Laftly,.£?^» : (?/:» : : CK^'t €D\ which is to 
be a maximum; which in fymbols will be, when the value 

"of '^,^p, ana 5* are teftored* -.,:.. ,, : - 

^ b^ss'^%b^szz'\'bbz^^ 

KikA, dinding by bb, and fubftitu^ing letters for the known 

quanuties, ^^^^^ 4 z^ I— >-.'»flH^^o"s,. = o. 

' Ufa: %^deQt titttt tfd^;,wai dqfy ^odwqe an equation of the 
ii;^h.power, jb^^ which the^value of z comes doK. ^^Ef. 

^Mr. L^d finds t!\e l^pgtb of .tb$ fence 3V03 chains ; dnc 
' iwsait iti a. 14 p. The other a; a. i r; aop. ' 

MetoneSf 
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Mtrctits, by a curious arid fliort proccfs, fiods CD the 
ieBce= 33*84; the greater fcgmcnt i56x'45 ;thc lefler 313-51 x. 

From a geometrical conftru^n I fed the numbers iKarly 
as follow: -ff/'=a-d5 chains; (y£ = 8-6; SB:=^i%n%iBE 
ssa'SB; CD the ihorteik fence n'VivCB :=ii9'isi ^ = 
i7*a; -^J? = i8*o; FB = 5-38. And the content ofthe- 
fegment DAfCD = 28 a. t r. 38 p. The greater CMINDC 
= iiSi ^ x», the (hares; and the- whole x88 1 39^ 

III Qhkstioh 195 anfwercd hy t^i Prpptfen- 

The center of the ivy will be found to He without the pc-- 
riphery of the oak at the bottom '055, and at top 'oxy part^^ 
of a foot; which doubled and added to the diameters, at 
bottom yiiy at top I'oj; Then the fruftun-s lengtb on the 
outfide IS 30*oz, and the angle with the. bale is 88* o' j^**. 
The circumfkrence at bottom j>?>7, and'.at .tOp.^"a35 feet. 
Then a line being drawn through the extremity of the top 
diameter and parall^ to the centrali line is a mean arith. 
proportional-; which mulipHed'by the number of twifts 3^*0% 
gives 234'a, which let be one feg, of a triangle, 30*01 the 
other, with the angte between them 88* o' $%". The other 
fide will be found 435*3 feet the length of the ivy : Hence 
the content of the ivy Is 8o'S7 feet» three-^feventtis of which 
.18 34*6 ; the content of the tree with, the ivy growing into ir 

^» = loa'i ; confequently lol't— 34*6 =3 167*5 ^e^t> tharcaE 

, content of the tree*. 

Meroncs*/ Jf^tr ts tie/amr. > 

' fn the cone compleated, let j =: the length of the fide* 
e = the circumference at the bafe, ^= thediftance of the 
ibiral threads, 2 r: the feirai line, and x =1 the difiance from 
the venex to top of the aril helix or turn. 

• • • 

Then a : fi :: x : -j, and -^ 2 -j- r : x : -j— -= ^ fmm 

fpace the ivy moves round.^ And let the hyp othennfe lin e 

•" '/ * ccx^x 

the ivy moves round in be = z; then 2 s V x» + ^^^ - 

^^JL^/^AlL^xx. AndS finding the fliitov If a aa^'f^d 

the length of the fpiral ivy. Hence the conteolt of the ow 
=:xoa'xo»; oftheivyfirBr^^^^fccu. '. ^ v- . 
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* IV. QuBSTioii. 1^6 anjkitrediy the Prcp%fer* 

As loi : i75'^i : ^ ijj : aaS'99 leagues: The port failed 
*om is m 5« j^nbdi btitudc . 

The courft of j 5 4 47 Vcft. >• diff.loDg. f o %$ \ Req. 
CC40 10 ealtj C4 X7 •) 

V. <5uB$T-mii 19J anfivered hy Mr. Rob. Heath.. * 

t^t ^iy==;iooo=*, j& 6^=4000 =rtfv CD =3000 = 4/, 
P^ = 4050.=:/; and let tf =2 
//£ the diameter, radius = u. 

Then air 
h 



Mi I 



*:^ = 8..ZJ?ff^;: 



«:i ::/:^=8.j£ 



Dv^£. 




Now as 3 : T : : r : r- — 

«. ^BAG^ Z i^£f by the nktute of a circfc* 
i^ as / : / : : rf : .^ = s* Z GED sr Z C^/D.- 



Tic 



- " * . . . ■ 

/l>e relfdir of the proporrion, io the above on^nal fdlutidli, 
ftv Coding the diflanee (xxB*$j>) 
b^vcen the extreme ports, will 
dearly appear from the annexed 
l^urfe, \tk v^^btch P reprefents the 
port lailed from, and A^ 5, C the ' 
ports aiTiv<d at .by the rcfpc<ftiuc. 
ihiB*. For^fuicethcZC^Z-^P^ 
by the queftibn, and th©Z^ coin* 
njon to th<Mwo A* -4P5, -4P.C, 
therefore the third an jle$ are equ^]^ 

atifd thole triangles equiangular. Hence theh PB (loa) : P^ (ly^'^i) 
: : PC (133) : >f C=: aiS-pp. And in like banner as yf C : AV 
: : <^i' ">. AB, Hence the perpendicular and the- angles are eafily 
found. ^ ' ' . _ , ' . 

Hence alfo the problem will be eaCly doti'ftrui^ed. ' For it is Oiify 
t&iD{ uJC.ajfouvth piopoitionaito the three givca lines* 
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+ t s/iLzll., and the Z C^D + Z Z>^£ = Z^T^fi 
whofe fine == -V''^ + j V ; then fiif a» 



a aa a aa 



: , * yifLz^ + L^iiizii : i^i^^Lfs::^ 



a aa^ aa 



<r «<? ^ aa " aa 

But //C* + £7£* = AE* by 31 Eud. j, wliich brm d« 

gebraic terms^ 

,, »i^^rtf , , - la^ — a'^hh — d^cc-^hhee 
aa a^ , ^ 

Whence by redudioirand the convergjog fevies a 'i foitodt 
5=6646*3 16,' &c. 

But the diameter AE or radius //J^rtiy Be more cxpc-^ 
ditioufly found by a table of natural fines (which is an inven- 
tion of my own) by finding out four choixis, in the propor* 
tion of the cflordi given AB-, BC, CD, DE. 6y a fhr 
. Kials, I find the angle A^jMj under half die chord = «• 39* . 
the next lefs to a minute ; and 8^ 40' the next greater.- The 
operation is thus : 

<» * ^ ^ Natjnes 



Talker 


8 39 9= WP3*9^i 


V 840 = 


angles^ 


> 17 30 f9 3J = »xX503'9*i 


17 3» »3 57=3»^ 


corrc-. 


1 16 49 13 Hr=3>x 1503 '981 


a6 s% %% 40=3^ 


fpond.( 


^3659 4 30 = 4XXJ03-98i 


37 3 59 4» = 4>t 




89573514..^ ^, ^ ^-J^'^ldifiiaic 

Compj o a 14 46 difF. Sub. 89 57 35 X4 ) * " ^ 

Say, as ii'ii^i*" to 60", fo is a' a4«' 46** to ia'^45'*.tobe' 
added to the nexvlefTer angl^: Whence 8" 39' r**45** is the 
true. angle 4^n\ confequently i7« \%^ %f y^ = angle 
A^B\ and fince A^^ is an ilofceles triangle, the an«e 
^JlB =r AB^^ Zi^'zff 47"^ "i*** By trigonometry, lay 
17* 18' 5tc. (1974:9*9 N.S.) : looQ : : 8i<*»o' &c. (9886-161) 
: 33S3*i58 = A^ Whence /^i? = 6646*3 16 the diameter 
lequired. 

Confequently the grcateft area of the polygon ABCDEA 
ii>='X4^62'6^ fcc. very near the trudu- 
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TAe /ame^ afifiuereJ fy Merones. 

In the laft «figiwei>roduce the Hoes AB, CD, and let faH 
perpendiculars on .them from (7 and E» 

TOicn the area istbc greateft pofSble, 'tis plain the angles. 
ACEf AM £9 and ADE muft be right angles, therefere 
the figure ABCDE is to be infcribed in a femicircle whofc 
diameter is AE. Let AB be called tf, BC^ by CD -=::€. 
DE -d,BP^ x; AE = u. The As ACE, BCP, DEq arc 

fimilar ; .therefore ^ :*::«: ^ = EC. And ^ : Vbb-^xx 

XI d I jVbb-xx = Dq. And by Bucil. II. la, i^ = 

ce •♦• ^// + -y V^^ — XX = (T^"*. And^/y.+ ^^i-a^x 
= y//7*. And by Eucl.1. 47* ^C* +.CE* = ^£» . Or 
«» 55 iia 4- ^3 + ff + ^£/ + %a^ + ^^si/bb — xx = 

// + a^x 4- ^-j~ V^^ — XX, putting // for the known 



acd 



qoantities. Hence we have // + %ax + -*- jJbb'-^ xx 

*5r^4-33^^+«*r//\/^^ — XX ,^,. . , . , . . 
s ^ « '■ ■ . Which reduced giares 

x= 1795-0355 ; and AE = 4646^3^85^; and the ^reateft 
area X4567*7t8i* 

^rJf^aiferTrott gives the diameter 6^46*3 ; area 1456,740. 
VLr.Rebinfon {tiOl confidering it in aiemicircie) i47«47 15074* 
and Mr. ^/W out Z4%oa859. Mr. Tatton x^9aioo. Artth" 
wuticus 14567*64. Mr. Colburn fays 'tis 5920875, agreeaWe 
to M. Oracle. Mr. Z>^rii»^ I456ir64«* Mr. /'dr^/rr 14567638. 
Mr. Lovatt alfo folved it. Mr. Thacker^s number is 14567*5^0^ 
aod he fl^ews diat the figure muit be in a jcirck. 



VI. QuESTiOH 198, fy Mr.MsSoxk. 

Let a be the time a heavy body requires in falling from 
,the top of the cliff; then — = the time that found requires 

to move that fpace ; 3 = x6 feet ; c = 968 fca. . 

- . , Then 
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to Ladies* Di^Ri S5. IBcigbfotf} .I7st* 

Then baa^ — per quefl. and ubaa^ca, which di* 

vide by a, and it is iiba^c^ therefore « = — 7*= S'S 

feconds, the time fought. Then s'S^S'S^^^ 484 feel> the 
height fought. But if ^ = 161^- the anfwer is 4S 1*417* 

Nat, PercivaL If fotiDd.moYe 1142 feet in a fecond^ a$ by 
late authors; then tlie height fought b 611*434 feet. 

CoL Dagger'/ Anfwer. 

The defcent of a weight,* and motion off founds 
If agreed in one fecond of time to be found: 
By the numbers annexed, as the moderns allow> 
Tnen the anfwer to Mafon hereunder we (hew. 
And the height of the rock will be found to appear^ 
Two hundred and twenty two yards very near^ 
The procefs let Chriltopher (hew if he pleafe, 
ril not fcare the ladies with ^*s and with ^'s. 

* Weight fallf 16 feet x inch, f iSoun^ moves 11 4» feet. 

Mr. Po^'le u(ing the laft data gives the height ^70*148 feet. 
Mr. MUchell (lound'« mot, 1140) anfwers 667'8 feet. 
But taking the modern data, moft of my correlpondents 
give the true anfwer 670 feet = %%i yards x foot. 

7}5<rPjLiZE Question anfwer ed by Mr. Rob. Heath. 

In the triangle ABD^ there is given AB=i 40^ b^ AD 
= 53=r, i?Z> = 55 = a£^, 
^5 = 30 = 2/ 

Make PS parallel to BD-, 
draw m C perpendicular. In 
the center C defcribe a cir- 
cle, to touch the given one 
at Ft thro' the points B, D; 
the point of contact F, from 
which lines muft be -drawn 
to B and D to conftitute the 
greateit angle, which is a \ 
maximum. Draw CAy CD 
and Ap the perpendicular of 
.the triangle. In order to in- 

veftigate the center d and the linres BF and DF, find the 
perpendicular ^^^ = 36'434i=«?j' = i^; qpz2Am'=^ ib'99X 
ssfi"; andletfl'6' = ^. 

Then 
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N9.S5> QjJE snON & AnS WIKID. tit 

Then per 47 ^u cl. i, Vaa -^rdd = CD = C F\ Vaa -4 - dd 
+/= -.^C*; and t^gg -r i6i6 + a/^^ 4- aa = JC-^^aa-i-dd +/[ 
Whence gg-^-bb-^-dd — /"+ a^tf = %fVaa -i- ^^^ by invo- 
lutioD and traflfpofitioo^ or i + %ba = tf^^aa'-^-dd by 

fubftitution. Whence <7<j + tt 2^ ^ = ^^. , "^ ^>. . And 

a = 5'io647 : confequently JC = 44*97- Now the A jfCpt 
and Jpr are fimilar, mC : y^C :: j4p i Ar = 37*687; 
^C — Ar zz rC-=L 5*483; whence Fr = aa*687; J?r = 
a6-i39 ; ^ ^^w* = 73** 11' ; Z^rBF z=L 47^ 9V ; ^F =5 
2a'9i ; DF'=i 4roa; Z, ^FiJ = loo* 30' a raaximum.* 

TlJtf fame anfv^ered hy the Propofir, 

In the laft figure draw y^;n)erpendlcular to BD^ ^ndCft 
perpendicular to An, and 04 perpendicular to BD. Put 
^^=ft7-5=w, ^F=i^ = ^, y^^ = 36*4=^, pq-zznC 
= xi'i = ^; ^lACB = CF:=zx, Cq z=.np:=zy. Then is 
CJzzb -f- X, ^and y/« == <?^+j?. , , ^ 

A-dby .7 Eucl. «;f ,%^^rLt":= .. + .., +yy+J,. 

SubfHtute for xx its vsilueyy-^mM, and then 3^ 4- zbVyy-^f^m 
+yy--^fnm^cc'^icy^^jyj^dd. Put nrzcc -^ dd-^ 

hb—^mtttt then %h \^yy 4- w«!r = « + a^j^ ; and, involving, 
Ahbyy -^ Abbmm iz nn -V \ncy -^^ \ceyy. Laftly put a^ 
_ j^nc , Afhhmni — nn , 
— • ■ ' . , , and ^=: -» — ■ rj — ; then y » + a^ r = (7. 

And, extradling the root, y = V'pp + g — p = j'l; from 
whence tbe angle BFD = loo* 3c/- 

Anjivered 



* P R I 2 E QjJ E S T I O N. 

This problem is very cafily conftni<fted in all its cafes, viz- 
vrben the angle is to be either a maximum, or a minimum, or a 
given quantity. For when it muft be a given quantity, it is only 
de/cribing on the given ba(e BD a fegment of a circle to contain 
the given angle, which fegment will cut the given circle in two 
points, cither of which will do. When the angle is to be a maxi- 
mum or a minimum, the circle BFD muft touch the given circle 
PFS refpc^tively . below or above the vertex -/<; which is very 
trcU done in the xitb prob. of Lawson*s Arollonivs on 
Tangencies. 

Diarf Matt, Vol. II. I 
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Si Ladies* Diaries. [^Beishton\ jir^t. 



^nfwered hy Merones. 

Draw the lines Z>/, Bs, Bo; then the angle BFD or 
BoD = BsD-hsBo; whence BFD is greater than BsD. 
To find the radius, ht Bq =z t^ pq=i c, Jp =rpf AF 

z ur, Cq zzz y. Then vt \}X BCz=. €F, or Vbb + xx = 

i^cc T pp'^%p >> "h y X — r. Thence cc + pp + %px = 

i^^ + rr-harV^^ + xx. And (putting // = tf<r4-pp — 

33— rr)// + »/>*=: arV^M^n. Andlaftly ^-^xx + 

4psjx = /^hhrr-^s^. Whence x = 6'387i6, and FC= 
;t^*x 9, and the jL BFD = i oo«» 3 »'. ^E.L 

^ The prize of jo Diaries was won by Mr.TW. CMonj, 



Of the EcUpfes in 1738, 

There will happen but two cclipics this year. 

The firft of the fun on the 7th of February, at fix at 
pight, the fun being then fet, and invifible to us. 

The fccond on friday the 4th of Auguft, in the forenoon; 
0ie feveral calculations for divers places are thefe followix)|^ 






Calculated 
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Sb^35» ' Eclipses. 

Calculated by Beg. 

From Aflron. Car. Coventry lo 7 

By Mr. Chattoc(c, C London 9 4S 

Scien. c Coventry 9 42 

Mr. Leadbetter, London 9 J7 

Mr. Hulfe, Coventry 10 8 

— Fr. Leadbetter's Tab. Lond. 957 

Mr.Bamfield, Devonfhire 956 

f. Northampton 9 5c 

Mr. Cooper, < York 9 54 

C. London' 9 53 

Mr. Hughs, Flint 9 5c- 

Mr. Spai row. Bury S.EdmotidV i o 9 

Mr. Lord,- Leicefter 9 55 

Mr. Barons, St. Ivesi Cornwall 9 48 

Mr. Wilfon, Morpeth 10 i 

Mr. Facer, Wattlington ro 6 

Wr. Williams, Middleton Sto; 9^50 

Mr. Hamp£}n, Lei^^h, Lancafh. 1 1 o 

fLeiceRer 10 18 

Mr. Wade, < Jerufalem 2 % 

(. Gibraltar 9 ao 

^ London 10 9 

\ Coventry to 7 

Mr. Dorking, "s Norwich 10 11 

y Yarmouth ro 13 

V Yoxford 10 II 

Mr. Forftcr, Branfpath 95^ 

TLondoa 10 la 

Mr. J. Bulman, < Carliile 10 a 

CBeptford 10 i a 

Mr. Witnnalt, Namptwich' 9 48 



Mid. 
II 7 
1055 
1046 
II 2 
II 7 
10 41 
1057 
10 51 

10 51 
1056 

1045 

11 9 
II I 

1053 
II o 

n 7 

11 I 

12 I 

II 20 

3 15 
[O a 
II 10 
II 7 
II la 
ri 16 
II 13 

II o 

II .1 
II IJ 
II 13 
II o 
II 13 
1045 



End 
la i 

la 2 

115 
12 
la 

II a4 
II 58 
1153 
II 48 
la o 
II 40 
la II 
la o 

11 59 
la 
la 
la 

I' 
la 

4 

la 34 
la la 
la 8 

12 13 
ia'i9 
la 14 
12 5 

12 1 

la 17 
la 18 
la 6 
12 18 



Dur.'Dig. 

4^3 35 

144 



9 
10 

o 

a 

a 

3 
53 

7; 

3 



13 

o 

8 

o 

6 

40 

34 

3 4 

,3 45 



2 

5 
II 

o|* 59 



58 

16 

a 

6 

12 
14 

I 

2 

6 

3 
6 

I 
3 



48 

45 
31 
iS 

30 
48 
10 
30 
16 
42 
42 
36 
35 
35 
37 
36 
II 
37 
45 
6 $ 37 



o 
38 
XX451I 57 3 5 

Nenxi 



4i3 

^1? 



• Thi$ Edlpfe was obicivcd thus : 



At 


By 


Beginning 


End 




• 


h. m. s. 


h. m. s. 


Fleet Street,") 
l^ondon 3 


Mr. Graham &") 
Mr. Short J 




" 


9 59 20 


It S9 35a. m. 


Upfel 


And. Celfius 


11 18 S^ 


zx 41 tx tr. tim« 


Bologna 


£uft. Manfredi 


10 51 2S 


1 18 1 tr. time 



I a 
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$4 LADI ES* Dl A.IIIE 8. [^BefgbtOfQ X7iS» 

I. Question 199, hy Mr, Tho. Bird. 

A fpark having gained a young damfcrs confent^ 
He unio her father fubmiflively went, 
Defiring the favour to make her his bride : 
Unto which petition her father reply'd, 

* I have a nice garden, whofe beautiful fhame 

* The form of a rhombus exa<flly does claim: 
• * In which is a fquare infcrib*d fo by art, 

* To touch the four fences alike on each part. 

* Each fide of this garden, fo pleafant and fair» 

* Eight chains and three-fourths of a chain docs declare j 

* And alfo the fquare in the middle inclos'd, 
' Each fide of fix chains is exa6lly composed. 

* Now tell us the garden's true area from hence, 

* And I with your prqje^t of love will difpenfe. 

* But if your beft judgment defcdtive appear, 

* In marriage you never muft compafi your dear.' 
Now therefore kind ladies, come lend us youT aid,. 
And fhew Cupid's captive to compafs the maid! 
Produce the equation quadratic with care, 

Nor fuffer poor Strephon to bleed in defpair.. 
For if your affiftance you Jong do negle^. 
His hanging or drowning you fooa may expert 

II. Question 209, hy Mr,. Ri. Lovatt.. 

Il was the ninth of June my friend and I 
One evening late went forth to fpy 
Thofe heavenly bodies which to us aj)pear, , . 

Like blazing tapers, wand'ring in the air» 
Then flraightway we a fuppofition made. 
Thro* boundlefs «ther, and it was convey*d 
Round the celeflial orbs as fwift as thought, 
Viewing thofe wond'rous works by nature wrought.- 
Three itars among the reft, their rays of light 
feem'd to enlighten the dull (hades of night ; 
Their diftance from each other as we took, 
.Inferted are i*th' margin of this book. 
Their anglei alfo, at th^ zenith made, 
From thence we did their altitudes invade. 
But here we ftopp*d, no farther could advance, 
Qur tfaeofcms failed osj, aod our vorks were chaoce. 

' Thc;» 
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No. 35. . New Qjjfi STiONS. 85 

The altitudes therefore fair Jadies give 
In the next Diary : and your fame ihall live 
While the terraqueous globe her orb iliali keep. 
Or Adam in the filent grave ihall jQeep. 

Gfiven AC = 67** a8', BC ^ 

6o«o', JB^i^o^ d. 
The angles ADC = i48« 6' 

Required AD, CD, and BD \ __ 



:/^ 



III. Question 201, hy Mr. Chrif. Mafon. 

Suppofe a fhip fet fail from the latitude ji** north, and 
iflape a north-weft courfe, and fail without interruption, 
Where will it at la(t arrive, and how many leagues run I 

IV QttESTioN^202,.i^ Mr, Tho. Cooper. 

In a northern dime, two * hills fublimc 

Attrad the diftant fight; 
Th' excefs of one, i*th' margin's f fhowD, . 

Above the other's height. 
If from the furamit of each mount 

A line extended be. 
The length thereof you muft account 
, Juft fixty miles and three; 
Their fite is fuch, This 1 me will touch,. 

And reach the earth*s furface; 
And the conta(5t, it is of fad, 

Tth' intermediate fpace. 
I pray difclofe the height of thofe ?' 

And alfo at what time 
The radiant fun, on each of them. 

Will firft begin to % ^ine. 

•* The hiheji hill is in lat. 6$ ieg. the other ii €4 deg. ^i>rm»^ 
t Diff.perp. height 119 yards \ ittr. ra^ 6 $$qooo, 
♦ 0» the wintir fol^ace. 
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Ladies* Diaries. {^Belghton^ 1739. 



V. Qj? E s T I o N 203, bj J. B. S. 

A ball of lead hanging from the tap' of a hall by a flrmg, . 
drawn over a pulley, which is ao foot Iong[ between the cen- 
ter of the ball and pulley, is iet afwinging: The moment 
it begins to fwing, a perlon, holding the other end of the 
ftring, begins to pull it, and draws up the ball, and conti- 
nues fo to do, at an uniform ratio of 5 feet in a minute, . 
until he has puird the ball quite up to the pulley. Quere^ 
How many ofcillatioos will. the ball make before it reach the ; 
tep? 

VI. Qu E s Ti o N 204, hy Mr, Mafon;. 

Soon after a hard gale of wind, fome perfons flrollingr 
along Ihore, upon the Look-out, found a large caik juS 
driving aftiore, which proved a piece of old Jamaica rum : 
They Toon boarded it, and racked off forty-one. gallons, and 
fillea up the cafk 4gain with water, and acquainted fome more 
of their party with their fuccefs, who went and racked off 
the fame quandty of the mixture, and filled it up again with 
water : Ih like manner, it was ferved fo twice more ; and at 
laft, by the proof, there was found ai-rf^ gallons of rum,- 
remainmg, the reft water. How much did the whole piece - 
contain, and how many gallons -of rum was drawn out at:: 
eachcvacution? 



7i5<f Prize Question^ by MK Ri- Dunthcmc. 

Let AFKh^ the conchoid of Nicoraedes^ which is oojt- 
tinually approaching nearer to the 
line BCy yet if continued adinfi^ 
nitum could never meet ; which at" 
£rft fetting opt to generate the line- 
JFK, the diftance BA\^ i6inches; 
and the diftance, j9P is 24 inches 
fnom the pole P to the afymptote 
BC. It is required to find thedifi 
tance of F, the point of inflexion o^ 
\6hc curve,, ftomthe line BCl 
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1739- 

^ejiions anpwered. 



*I. Question 199 anf^ered hy Mr, Rob. Heatli. 

LET ^zrthe fidfes ^i/5 = BCy &c, = g-75 chaifis, %c : 
^/- = /^, &c. = 
6 Chains ; then it is evi- 
dent ez'=i zf/=. 5 chain* 
= c : Let Bz = x. By 
fimilar As, x: r :•: x-f-tf 

: y. czmAo. But 

X 

Ao-*- 4-i?«?*=^5f by 
47 Eucl. I, which is in 
algebraic terms 
>:x r+- a v<: 4- cr ^^ 



afx 



XX 

2XC*4- cc = ^^.. 



y^.- 



il 



By redu dion xx + ^cl* 
+ arx.x XX -H ^r = ^^^xx: 
by'comp. O and extracr 
tio n XX -^ c c + xr IT 
af\/^^ -H rr "= p'ajx; 
whence the equation be-r 
comes XX — d'ljxzi — rr. 
By comp. D and extrac* 
tion a lecond time, x = 

tiz ^9-765625 — r r 4- 3Ta5 =r 4; or 2*25 (according to the 
ambiguity of the queft.) whence the area of^the rhombus 
or garden ABCD = 73*5 chains = 7 a. j r. 316 p. 




The 
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8S Ladies' Diaries lBcJ^/;to;t2 X7 3d* 

ne fame 'arnfwered by Mr. Hen. Travis of Wirkf^orth . 

Eredl the line BE perpendicular to CBy continue tfie 
line hf till it cuts BE at b\ let fall the perpendicular B Gy 
which is equal to zf—a\ call /F, ?:; and/^, y; then 
will <;/= h—y* Now it is evident that the redangled tri- 
angles,- ^'^r/, ¥Bf, and^rc^arefimilar, and that 6V/and- 
FGB are equal, becaufe cf=:GB\ hence per 47 Eucl. i, 
fB-^BF- -fF-', that is,y^+^^-a^j;-h;;j^==xx 

: : y : X, *.• a^ = ^J' —yy, and — a^x = — a^j^ + ^yy^' 
bb-'%by'\'^yy = -^ >:. Now if for — iby^ %yy we put 
a^x, its value found, we. have.^^ — a^x = xx^,or.xx+2tfx 
z:i bh. Hen ce xx + a^x •+- ^^ = hb-^aa\ V x + ^ = 
»s/bb -h ^^ = 9'*5 ; ax — by —yy^ or yy — by = — ax, 
• and yy — ^'isy = — 18-75 ; then yj r— 8-75^^- 4^375*^= 
— 18-75 -^ 4*375*; y — 4-375 = V— 18-75 + 4-375*; 
•r y =: 5. And the JUjea of the rhonibus-= 7 a. ir. 16 p.* 
^ II. Que s- 



* I. QJJESTION 199. 

Produce the fide AD oi the rhombus both ways t© meet the 
oppoiitefdc fe, fh, of the fquare, produced, in P and j^; then* 
will Pf> be c= %ADi For, if:=:%rv, andP^=:i-4r (bccaurc 

--^Tr), ^.-PfzzxAo, andbyfim.As, P^zzxAD. The 
problem is' therefore reduced ta this, To apply a given Hne P.j^ 
for xAD) between two lines /<?, fb, given in pofition, and- to 
pafs through a given point g^ which Is one of the problems of 
APOLLO Nius Concerning hichnaHons, and which may be. thus ea&ly 
cgnftrudted. 

ConftruOkn. 

In fg produced take /Jf = xAD the given line, and draw^ 
^^ II 5'^ ; ^*^« alfo ^T fuch that the rcdlanglc fTg be = J?5» ; 
then will the center T and radius l?iS<:rofs/^.and/A in P and ;^ 
which will be the points rcqiiircd. 

Demofifiration, 

Since /Tjf zrJlS* ^TP^, v T/ : TP : : TP : Tg, suid' 
confequently the As TP/, TP^ are fimilai by Eucl. VI. <S, •.• the 
/^T Pgzz the Z. TfP = Z J^/5 or Z^fRS; in like manner the 
/T^Pz= jL RfS ; confequently the A TPj^is fimilar to the 
A/it-S; but2t.Sor5/=TPorT^ •/ alfaPJ^= /!?=:* ^ P. 
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TVhertce by trigonometry is foand the angles CJB^eg"* 30',. 
JBC z^ 9©<» 00', .u4CB 44' 7'.. Xet fc = BD. Thttf by 

fpheric trigonom. c : i : : y : i = s. Z 1>AB. 

Let ^ :? fine angle (7/^j9, and /i its cofice. 

Then m JiilZll --25=: s.Z C./Z>. Say i/ ; a it 

, CC € ' 

c^ c dc cd 

-Ac iiae Z ^if2> ti: J SS:IZH-^ j The'n fince Z ^^7 
CC — c.cxx 

=: a right angle, therefore the complement of Z. AB D =2 

"L^IIZSL ^ j^DBC: By fpheri<fe, ei^tx i?^/in££ 
^ ^ I — .vx' ' *^ <r I — xw 

: — v-r*- — .= DC^rr-T-Vctf ^xx — — 5-. WJuch ' 
r^ 1 *— XX dx: cd 

equation frediKled, and turned into numbers, will be 
a'5495a*W3 1758987 — xx — •9456i9X =—-======--•. 

Solvedr x=E"47477» &c. ^ 

I the alt. 
lara^ 
e qui red. 

N. B. ThUzntthod is umverfal^ 'when the. ghen angU<cxT 
oeed a right angte^ . . 



<'i)i? = a8«ai'> .^|. ^^ C^i'' 39'*) are the a 
UD = 2rU 5 P^"'"'"'^ C6i 31 ^required 



The Propofer Mr.. Ri. LovattV Jn/wcn 

Put * = fineof y^i9~ by fine of the Zy/D^; p=:cofine' 
JC; d=:i:inQ BC-z-hys. ACDB;^. JBC=?t;'dnd m =2 
ks c ofine; a = s. Z JBD,. Then ^^ =r s. alt. v^D. And 
«f Vi — ^^— afji wiJI be =r s» Z DBC; and «(/ -v/i -- Vi 
— amd= s.CP, Il ence this analogy, as radius i : cofme 

^ D = Vi —aahj) \ ; cofine 6'£> = ^ 

^zanrnd^ Vi — ^^r — aamm -haann-^nn-^-t : />., 

TJier^ore. 
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9a Ladies' D-i ARIES. [JBeighto?r\ i7jf^ 

Therefore i —aabh x %anmd* V'l — aa — aamm -h 
w^n * -^ »» + 1 : =/p. Which gives AD = 29* 29%, 
•^r =7 ««"»!» ^Z> = 40-50; wbofe complemenw are the 
alutudes. 



♦ in. QussTioif 201 anjhvered hy Mr. ].Mzf, Jifff- 
of Amftcrdam. 

The ihip will arrive at the north pole, and the leagues 
run, will be the length-of the loxodromic, bcginningtit the 
- latitude of 51 north, and ending at the pole, after having 
performed infinite revolutions about the faid pole ;^the lencth 
of the faid loxodromic will be ia78'56 leagues, fuppoimg. 
the earth to be a true fpherical figure ; and the circum- 
ference according to Norwood's obfexvations, likewife the 
ihip infinite fmall. 

TB^fame answered by Mr, Walter Trott, per Corollary^ 
to Prob. XII. StoneV Appendix. 

Suppofe a line drawn infinitely 
near to PB \ then may the tri- 
angle made thereby be looked 
on a reailinear- and making nm 
radtus, mr will be the fecant of 
the courfe, and a:=zPA =PB', 
•^^=/; and w;7 =r y sr fluxion 
of the diff. latitude ; then per plain 
trigonometry, R : fee. courfe : : 
X : y. Hence, talcing the fluents, 
7 = i^cant of the courfe multi- 
plied by y, divided by the radius. 
The (hip's diftanee failed is 1 103*08 
leagues, and thea coincides with 
the pole,. 




Mr. 



* III. Qjj B s r I o K 201 , 

A Complete Inveftigation of this queftiott may be fecn at Q^cil. 
ia.of our Math. Miscellany. 
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Iito.j6» Qj7E S T ION9 Am S WE RED. ^I 

Mr, Tho. Bird aft/weri thus : 

The fmall decrements of the foiral, or the diftance the 
ibip runs while it pafTes through iinall, but equal angles of 
loDgitude (as at every o*oi deg.) are a feries of geometrical 
proportionals continued decreafing and ending in o, in the 
pole: whofe ratio (1*0001745} together with the firft or 
greateft term (p'5773^) and lait or leaft (o) being known; 
the fura of all the feries or Icingth of the fpiral is eafily found 
=:3309n*inutes of a degree, or 1103 leagues; wh ch may 
more eafily be done by fluxions. However it may be folvtd 
to a geometrical exa<5tnefs by this eafy and known analogy. 
As the cofine of the courfe co. ar, 0*150515 
To diff. lat. 780 leagues — ^'ip^opj 

So radius — — — lo'oobooo 

To difh run 11C3 leagues 3*042610 

After the (hip has pafled through all the degrees of longi- 
tude, and is arrived to the fame meridian itfelf, it will be 
bpt 4*632 minutes from the pole, according to artificial tan- 
gents for Wright's meridional parts being made from falfe 
lecants, are not to be trufted) after which it will be no de- 
viadoB from mathematicaj| cxa^nefe to fuppofe the remain- 
der to the pole a plane, in which Cafe the proportion of the 
velocity of the mips approach towards the pole, is nearly 
as looooooo to 18 151, (he in the next round ^ill be but 
0*00841 min. from the pole, and the next revolution falls 
into the pole itfelf, contrary to what the iog(*nious Oughtrcd 
iuppofed in his Cir- Prop, of Nav. p. 3 7. 

Mr, Chr. Mafon the Propofer answers in this manner. 

Let P denote the north pole, A the place whence the fhip 
fct bji\y AmP its courfe, y^P the meridian, and BP^ Cp 
two other meridians infinitely near. N r a parallel of lati- 
tude. Let AP = CO. lat. =r ^ ; r = rad. c = cofine of the 
courfe, Bni'='a\ AmP = ;>?=: difl.„ run. Then by plain 

ra , Bra hr 
jrigonomctry, u i -j 11 b i ^^ = —=«=: i»77-73 

leagues. 

The fanie anpwered by Mr, R. Dunthorne. 

Sii>ce parts of rhumbs are every where to their corref- 
ponding parts of the meridians, as radius to the cofine of 
the courie, it wiH be S. 45 - 'ad. : : 000*25 leagues (the 
dif^. of 51® from the pole) : i»73'i4 leagues the anfwer. 

This queftion was alfo curloully folved by Mr. George 
Mrcwff, iun* 

IV. QwEs- 
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• IV. QuE8TiON.202 anpwtrti hy Mr. Rob. Heath. 

Let r = earth's radius ^ Co zz Cq ^ Cm ^ Cg^oocx^ 
72rds; «/=difiF. mountains heights 
= I ip yards, x = height of the 
towel t mountain -h eaith's radius 
at Cm ? Then Vxx-^rr = q m, 
by 47 Eoc L I. 

Again ^xx-^idx-^d^ — rr 
^Mq; but My-h<7«i = 63,miles 
— 1 1 0880 yards = b, Confe- 
quently V>f ^ — rr --- b = — 

k/xx -k-ixd-^dd—rr. Reduced, xx + dx rr — 

4 

4- i ■ .J . In numbers xx + 119 x = 487»35»97076a6^, 

&c. Solred, jf = <98o 164*68 yards ; confequentlythe height 
of the lowed mountain = x64'68 yards; that of the higheft 
= »83*68 yards. 

The time when the fun firfk begins to (hine ot) the higheft 
mountain (M) is when he cuts the tangent to the earth's 
furface iSM) below the horizon {HMN) tht angle HMS 
(found by trig.l =31 mio. alfo he firft begins to fhine on the 
top of the lowe(t mountain (;») when he cuts the tang. {Mm) 
below the horizon {HmH) the jLMmH = 43 min. Now if 
the fun's refradtion be allowed for near the horizon = 33', 
the angle HMS will be = i«> 4' ; and angle HmM^ $6 m. 
which the funis below the horizon - of «ach mountain when 
he firll fliines on their tops. 

The hour or times will be found by fpheric trigonometry ; 
thus> at loh. 8 m. 38 s. on the higheu mountain, 9.1 lob. 
am. 4S. on the loweft. 

N.B> Sun rifes in lat. 65, at 10 h. 35m. 16 s.in 64** 30', at 
loh. izm. 5^s. This fhews how much thofe are miuaken, 
wJio fuppoK the iun would firil: (hine on thena, nearly at bis 
rifing. 

Mer^nes 



• 1 

* IV. QjutsTioN 202. 

In this problem wc have gtveo t)^e baft Mw, the perpendicular 
Cf , and the drfFcrc'ncc of ilic (ides CM — C wi ; w^uoc th^ 
A CMm Buy be cafiiy cosikiudted. 
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Merones g^^es the higheft hill a$3'69 yards-, the lower 
164*69 ; iiiD rifes on the higher at loh. ^tt^jnin. on the 
lower at zoh. i4imi& 

• The propofer, Mr, Tha. Cooper, fays the fun appears 0* 
the higheft at zoh. 21m. 12 $• on the lower at zoh. zsm. 12s. 

V, QvESTioN ioj ahfiAered hy^ Mr* Ri. Donxhome* 

Let ^ = 20 feet, ^ = 4 minutes, c = number of vibrations 
which the pendulum whofe length is a makes in the (iiiie l, 

and ^ =5 a fmall partide of time. Then 3 : r : : * : ^ =: 

•number of vibrations Which the pendulum ^7 makes in the 

time e\ and b i a ix e '. -j ^ portion of the ftring drawn 

up in the tixioe ci then will a — "T" = length of the pen- 
dulum after the firft time ^ ; <i — — r- sa that after tte 



fccend time e, &c. And ■ ■■ ■ = D of the number 

of vibrations in the fecond time e. Confequently its-iquare 
root = number of vibrations in fecond, e. In like manner 

, . — .,^ — number of vibrations in th^ third time e, 
\f:by\^b-:^zf 

^ ^ — r = number in the fourth, &c. Whence 'tis 
\/b X Vif — 3 tf - . . . 

manifeft that the number of vibrations in the feveral times e, 
as above, are a feries of friftions, whofe numerrftofs are 
equal, and their denominators are ifquare roots, whofe fides 
are fingle powers, decreafe in' arithmetical* progi*effioD from 

ir, and - ss the number of terms. So that by the arith- 
metic of infinites, a r will be the fum of all the terms in the 
feries. But c = 97, whence %c = 194, the number of vibra- 
tions required. 

The famt anpMered by the 'propofer I. B. S. Tycho. 

1 oblerve, that the arifwer refultsto'this, viz. To find the 
length' of a penduliim, which remaining invariable, fhall 
make the fame number of vibrations in a given tin^c, as one 

niary MatLS^lAX. K does. 
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does, which is continually lengthening or (hortening, in 
fome given ratio.— —This I find to be $6'%$ inches nearly; 
wherefore the number of vibrations before the ball reach the 
pull y will.be about loo. 

AW<?, The ball is fuppofed to be a point, and the ftrinca 
hiathematical line) and the ofcillations performed in fimii&r 
arcs. 

«.iA?^<?wj.feys;. the ball will make 194 ofcillations, being 
twice the number which a pendulum of the whole length of 
30 feet would have made in the fame time. 

* Mr. Tho». Bird anfwers i94'49 vibrations. 



VI. Question 204 anpwered hy Mr. Rob, Heath. 

Let h =: ots^^ = a5'*9355a8 gallons of rum left in the cafk. 
q =: 4i'gallons, the liquor drawn off each time. 
n = the number of times of drawiiag. And 
X = the quamity of neat liquor the cafk held; 




x — q 



=r rum left at id drawing. 



, XX 



x^q 



=r null left at 3d drawing. 
= rtim left at 4th drawing. 



Whence it is evident, that the quantity of neat fiq«or« 
left a r any number of times drawing off, will be nniver- 

fally — 



; Gonfequently f 1— = 3. Reduced x—f 



=2 i-A-^. In mimbers x — 41 = »'i4a6x'^^ ; folved, 
^[[according to ^ new method of managing exponentials^ x == 

124'67I, &c. 

: Now, if each quantity left in the caik, at any time of 
drawing off, be fubtrafted from the quantity left the time 
tirereding, the neat rum at each time drawn off will be 
tound ; and is as follows : " 
Rura drawn off i. 
ft. 
3- 
4* 
add gallons left 

' Mr, T. Rohinforiy Mr. 7. May, Merones, Mr. JV. Huhinsy 
Mr. EL Coidourn, Mr. J. Budifer^ Mr, IValier Trotts Mr. 

tie. 




gallons • 
Total 124*67. 
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No. 3^' QU^ESTIOMS AksvbxeA. ^ 

TSo, Cooper, Mr. T, Woodnnard, Mr. 7. Parminter, Mr. /.^ 
Prichard, Mr. P«»/ 5i&^rp^ Mr. £. Vjerrall^ Mr.*/, ^/r , 
Mr* Powie^ Mr. /F. 5/)/o?r, Mf. i^. Coditi Mr. f e7/y/<r/ , 
A. ft. Mr. Hittouy Mr. Mitchel, Mr. r<ni;is', Mr. JVillianis, 
Mr. (?. Br(ywn^ Mr. Ballard^ Mr, Duntharne^ Mr. /^^^^, 
Mr. JL^n/^ and others have £^ven true'anfwers to ttis queffioD. 

72^ Prize Question anfwcred hy Mr. Hen.TraVi's. 

ILctPB and y/i? (in the fcheme to the queft.> be^calj^ 
k and ^, the abfcifla and ordinate x and jp; tntn dice '¥%iccy 
+ cgy — ^^jp — zbyyy — pf * =»x^>^ will be the eqUHtioii; ex- 
preiSng the nature cdC this curve, Sec. The firft in fluxions, 

•gain by an uaiform Telocity ccyy-^tbyyy^^yyyjf = yyxx 

+ ajrjfxx -4- ajrj'**+ **//> *od ^'"om the x, a, and 3 fteps 
^chavejrJ '■^^byy zz %bcc. Therefore jf = i*'o8g5 the 
anfwer. 

Anftntrti by Mr^ J. May* 

Put JB Of Dfs x6 = a, i?Ps&«4 = 3, i?5 or DM 
r= *, and EF^y, Then by the (imilar triangles DMF atid 

P^F, wchave Z);W=:e ! MF:=:\^aa--xx : : PE=:b + x i 
EF =;y. MuJm^yinqextreams and means, a nd dividing by 

Xf have jr = — .^_— j m fluxions jr = . - ; 

_. *' ^ %a^h — gfrrx^-^xaahxxyxx _,. 

again y 2= — — — = o. Then is 

«' + s^xx — a<j^3 = o; by means of this equation the 
Value of X may be found by'the fedlion of a parabola and 
circle. But if brought into nun>ber«, ;Eii»d reduited, w^ll give 
X == I V0885 inches for BE; being the diftance of th^ poipt 
of infle<5^ion of the curve from the afymptotc. . " , , 

' This prize qne/lion was takei> ^rom- lafimmtnfif Petit t pur 
'Mar.de t^/H^pitals p..65,.P^s edit. 1696, or /^^/s.FJpxions, 
p. 91, and is in Stone's Flasuons, p: 87. Simp/on'^ Fluxions, 
p. 87. 

The prize of jo Diaries, fell to thalot/^lMx* Jf^n ff^rfbar^. 

K a 0/ 
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Ladiis* Diaries. {^Beigbtoni 1739. 



! Of the Edtpfts in 1739. 

I Witliin the fphere of the earth's orbit wOl htppeo five 
*«clipres this year; three times will the moon in her wander- 
jnoj courfe interpofe and hide the fplendour of the fun from 
wliog on the ^arth or its atmofphere ; and twice will the 
earth in its courfe, fo fall in a line between the fan and 
moon, as to hinder her receiving the light (bp borrows from 
^fhefun, to enlighten the earth by refle<5lion. 



The £rft edipfe is of the moon, Jan. 13, at night. 

Dur. 



Calculated by 
\ JfnQjn Aftrojvomi^ •Cdvent.ry 



5 London ^ 



«'•<*"»*. iSS7,, 



1 



Mr. LeadBetter for Loncion 

Mr.T.R6bi„fon.{^-'J°4 

Mr. Ra. Hulfe, ehiOiire 
Mr. T.Cooper, Wellingbor. 

Mr.J.Canton. {^^ 



Cleobu.ry, 954 
^ London Jio 4 



Mr. W. Brown, sJerufalemuJ^j IA7 
'Ba-rbadofis < 5 
. Ifpahan i 37 
Mr. J. Wilfon, Morpeth 9 ;t.8 

Mr..SfMn. 3iamiidd,Devoi!ih. p 39 
'Mr. T. GJafpool, Wincfcefter 9 a9 
Iforwich 935 
Mr. RdJ). Cpok^, l^cwcaflle 9 |5 
Mr. N, Oats 1 9 '^ 



jMr Geo. Fprfter, Br^nTpath Jto ic^ 
'Mr. Ed. Dale, Sunderiand 10 10 
Mr. Schoolcroft, Hovingham 955 
9ar^1S.&lboitm,#.(rAtfiigford so v\ii %Ai%^9 
'Mr.Jd/Beowell/Hle^^votth 9 r^ £049x2 B 
'Mr. Tbo. WiiKams 9 ft4: 10 40 12 19 

Mr. Cha. Facer, per Hamftead 9 3a 10561* ai 
Mr. Sparrow, Edmundfbury 9 35 10:56 i» 17 
vMr.' Thio. Wade, Leicefter ko ss U i 44l^SS 



Beg. 
h.m. 

9 3^ 
957 
95> 
9 3«1 
940 

^36 
9*7 



Mid. 



M ftO 14 4C 

IX 1« 3s 

1047 I a 15 
II 26x1 54 
1 1 10 la 48 

«0 47t« 15 
II 51130 

IJE Tt% 

ip5aj[«:if 
II 151*36 
1 1. 25 ^246 



Bad 



,6> 
:lf J 



7 *6 847^ 
»5^ 4 19- 
i.0 4.8i2b 8 
n 51*31 
10 51 1* i» 

10 56 1* 17 

11 2* I* 46 
10451* X* 
11^61^43 
1 1 26 X* 43 

I 22 I* 49 



* 4* 

3 Ti 

1 

^* 

» 57 

* 4* 

4 50 

* 56 



* 4* 



Dig. 
« 9 

i!6 *» 



6 

6 

^ 6 

4i]6 



* 40 

» 43 

* 

* 

> 

* 

* 

* 

* 

t 



4<5 
54 
32; 
3a 
5^ 
47 
5<5 
45 



* 4* 



6 ** 
6 5* 

641 



J9 



*x 
S% 
*l 
^* 

o 

33 

41 

41 

1 

6 

4 

6 3P 

ii 3^ 

6 31 

7 v7 



The 
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The fecond ediple is {of thefan, Jao. ^%^ U 4 teohOinvifible. 

Tlie third ccKptfc of the moon, Ju}f 9, 4 siftern. invi^ble.^ 

The ifourth ecl^pfe is of the fu0,.J^ly »4f at 4 afternoop.* 

Cakulated by 
Aftroa. Caroline,. Coventry 

Mr.Chattock. {^"f-/ 

Mr. Leadbettcfi London 
Mr. Robinfun, N^wcalUe 
Mr. Hulfe, London 
Mr, Cooper, WejlingborroW 

^Cleobory 
Mr. W.Brown, <eopeiAagen 

CParis 
Mr. WiIfon» Moitpeth 
Mr. Bamfield, Honiton 
Mr. Glafpool, Winchefkr _ 

The fifth eclipfe is of the fun, on wednefday December 19, 
in the moroing, beginning before raa-riiing.t - ' ^ 

\ Calcu- 



Beg.jMid. 

a »3 4 33 

3 4 4 19 

» 54(4 10 

3 10 4 «»• 

3 -^,4 34 

'3 

3 

3 

4 

3 

3 

3 

3 



End 
5 37 
5 >7 
5 19 
5 *9 
5 4'. 

10 '4. 25 5 30 

l»U »5j5 

18 4 »8'5 

16=5 zs,6 

49 4 5^: 5 

15 ,4 at 5 

37:4 48 5 
8|4ao 5 



Dur. 


ptfe. 


t i4 


7 1» 


* 23 


716 
7 aft 


2 1^ 


7-6 


i 2" 


M 


t iv 


2 > 


^t^ 


2 1 


Z If 


< 4* 


•^ ' V 


) ©■ 


% I-; 


•7 JO 


2 iS 


; 18 


a 18 


; 5 



♦ This Eclipfe was obferved at Wtttemhrg by JoH. Frixd. 
Wbidler. ' ' 

The Beginning — — 4h. x^m. 309* 
Tlic End ^ — . — 



17 iO 



'*} ^•^^• 



f The End ofthis Eclipie was obfen^cd In. Surry-JIreet, London^ 
atph. im»4^8.'Ap. time, by Mr. Shokt. 

A COMKT' 

•Wi*. oMenred *thi« year at Bcihgna by Eu s t. Za n ottij' and 
flr^Hn hlVQbii^vations he diterihines its !^lemcnts thus for a Para^ 
bolic Orbit. *~ 

Place of the Perihelion -^ fio $o;ix* 

'• De/cending Node ..<Y^ *^ . ' 1$ 
Inclin. Orbit to the Ecliptic 53 *i ' , " 
"Was in the Perihelten Juhe pd. ph. 59 mi ^' ***'' 
De/c. Node July 18 4 57. 

The Comet's rootioh in its proper orbit was Relrogradc ; and 

it9^y.crij»t^on.'WAS between the Orbits of. Mercury ,^nd^Yen us,. its^ 

diClance from the Sun being '6p<^i4 parts of the Earth's Meai^ 

Diftance, " ' ■ , . \ ' 

.1...,. ..^,3 '. ;.;. . •> .. 
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Mr. L^adbetter, Loojdpif 
' Mr, Robinson, Newcaftle 
Mn Cdoper, WclI&igbe>rtoW 
Mr. W. Brown, Cleobury 
, Mr- T« Qlafpool, Wii?cbf fter 
f Norwich 

Mr. Hlob. Cooke, NewcaiHe 
»f r. it. G. Forfter, Branipath 
Mr- £d. Dale» Sundedaofl 
IJr. W. Scboolcroft, Vienna 
li^T. J. BeaweU, Highworth 
Mir. 1!. Willing 
Mr. Cha. Facer 

Mr. % Sparrow, Edmooclfburv 
Mr. Tho. Wade, Leicefter 



Ll'Hi. 


IB^ghttm] 


1739» 


Beg. 


Mnl. 


Boa 


l>faar. 


Dig. 


8 1.0 


8 48. 


9 30 


} ^^ 


51 10 


1 4- 


8 9 


.9 50 


I 7 


* . 7 


7 59 


8 38 


9 x9 


r 19 


» 15 


7 56 


8 32 


9 " 


t 15 


a 4 


8 7 


8 46 


9 »7 


I ap 


» ^ 


8 la 


8 5^ 


9 3a 


X ai 


a 9 


8 18 


8 48 


,9 38 


I 19 


a i» 


8 8 


8 47 


9 a8 


t ao 


3^6 


8 8 


847 


<9 a8 


I ax 


3 %^ 


841 


9 »4 


-^0 II 


X a9 


a 3^ 


8 4 


8 44 


9 44 


I ao' 


a 18 


8 a 


8 39 


917 


X i4'» Ij 


8 XI 


8 5C 


9 -3ft 


I ax a 71 


7 i^ 


8 ao 


8 35 


X 4 


1 S<^ 



New ^eftions. 

I. QuESTioii 205, fy -flfr, John Turner. 

Where Derwent's ftreams with gentk murmMngsgUde, 

Kiifio^theflowVy banks on either fide; - 

A loveiy meadow lies, who& fertile foil 

Amply rewards the painful lab'fer^ tdil. 

Fenc*a with tall (hady trees, a cool retreat ' • ' 

From the meridiaa iun's iqtenfer heat. 

Here, to relax my weary mind, I ftray'd. 

And, as I waik'd, thefe ohfervations made: 

Th« form of the abovefaid oiece of groiuad, 
A triangle obtule, 1 quickly Found.: 
The lengths t>f whofe two (norter fides, I koew». 
AC fourteen, CB chains twenty*two. 
f rom 6\ a drain was carried on to Z>, ^ ^ > o**»«^ vm*^ 
A circfe's arch exaft. (as in the figure foe) Y^L^J^^l^ 
Its center A the radius is AC > '^ ^tiuium. 

Laftly, the analyft I rouft inform 
That the third fide ABy as yet unknown, 
Was to the arch CE as ten to four ; 
From whende the unknown fide he ix^ay exi^ore. > 

II. ^QuEST^oN 206, hjf Merones. 

If a cannon ball be projeded upwards in a direiKbn per* 
|)eud?cular to the horizon, half a mil^ high, and in the Uti<* 
tude of i3 degrees; wher« will it fall f 

UI.Q9BS« 
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lra,3^ Ntw'tidtSTiowt. ' ***|^ 

IIL QtrMTio* 2&lthf Mr. J^hu'idtffi^^jMn. 

There came three Datchmeo of my ftcquaimadte to fee 
me, beingr mely married; they brought thsir idves witk 
thenj/ The men's nain? s were Hewlrick, Claas, a^d Coroe- 
liji; the woiiiiens, Geettroii. CattiiQ, aod Anna: but 1 
fi»rc;oe-th«>narne^ of 6ach'iiun'3^>Vife> Thtiy told nijc thef 

Sd been it ma<|cet to b^v hogs ; each ]>erron bought, if 
my hogs as ifcy gave (hilling For each hog ; Hendndc 
bought %$ hogs more than Catriin, and Claas bought ix 
more than Geertruii ; likewife, each mao laid out 3 guineat 
more than bis wife* I defire to Jmo w the name briz^mta'g 
wife, 

IV. QuEiriON 2o8» fy Mr^ Hta. Trayis, 

Given this, e«iatioo, mzr Am-j. 4- >Bu 4- s -^ ^ = .0* 
exprei^no; th« relation of the fides of a trapezium ii|£cribei 
ia a cirdfe whofe diameter is known to be 75 feet (or i) : 
Required the fides feparately, and area, by a general method 
that will r^folve mil fuch problems \ 

N.B. ^=100; B^s\ C^M%i4fi. 

V. QtjB^TioH 209, 1} Mr. Robert; Heath. ^ ' 

logeniotjs ladies of the Britifh iflcy. ; _ ' 
Whofe ipipd^ are fraught with fcientijic ^ts; . 
Renowny forvirtye, wit,.and.C3^ceiJence;. . j i 
The admiration of the learned world; 
Whofe bright reflections, fwift, like lig^toii^ pteqce - < 
The fccret pow'r, and hidden depth of things : 
Difclofe to light * this dark mylierious truth* 
And diftattt aacions (hall your praife refound. 

VL Question 210, hj Mr. Rich. Dunthorne. 

Suppofe a caflc ia form of the middle frufhim of an hyper- 
bolic fpindle, whofe IcBgth is 04 inches, bung diameter 30, 
head diameter 20, and tranfverfe axis of the generatiag hy- 
perbola zoo i&cfaes* Required its content ia ale gallons I 

VII. Quis* 

, ' ' . Digitized by LjOOQIC 







Siippofe that in the fphcrical tfi- 
^nKlt A BDy there i« gi^fen AB = 

4e ir^e BJD = 73; y.f />?£i 
Sr J9^5^: What ate the fides I>C ajwl 

BC. . 



Vlil. Qui.8Ti.O!i zi2p fy Mr, Chr. Mafcm. 

There is a trian^lar piece of ground, whofe center of 
cravity meafares frxxn each angle ii, 16; and ao chains : It is 
required to find the periphery of the greateft infcribed el- 
liplb- ind arifo the' ccmtent of . each aDguiar piieoB without- 
the eiUpfis?' . ' ''- • ' 

7i5tf Prize QH«8'«^'on, fy Mr. R. Heath; 

Given the latitude of three places, Mofcow-jj* 30' . Vienna 
48* Wr Oibrakfer 35^ JoT, all lyincf diredlly in the fame arc 
of a great circle : The difference of longitude between Vienna 
(iituated in the middle) and Mofcow, eafterly, is equal to 
that between Vienna and Gib<"altar, wefterly I It is-^ required 
to find the true bearing a.nd diftance of each place from the 
other, and the difference of longitude, according to the con?- 
yexitfirf. the globe;? 



. i. k ..fV 



p. 






i^f 



' { 
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Ko« 37* 



QjIBSTIOfft .AnSW.B&£». 



y«i 



1740. 



^eftions anpwered. 

!• QuBSTioN 305 af/nuend fy th Pnpofer^ J. Turner, 

LET JB'=Lx, jtC:=^iA^h, CB=z%%zsc, cc^Hs: 
aSS =m. Then the cofine of 

the aogle BJ€ = — ~^: but the 

arch CE:=:'4X- 



:nx; and the ra 
dius 7: ^ ; confequeatly the coifine 



of the faid arch = i 



nn^x 



*v* 



/f*.X 



&C 



Therefore 

&c. 




/^ a4^' 
Vaf -^ f/r 

,^ ocu mererore 

7*0^' a A 

s ^ — ^flfy + 4r;f4j gcc. From 
vhicb eq«uitioii by converginjg fe- 
ries, the value or x comes out := 
ft8'9443 : And the angle B^ilC =s 
47 degrees 17 minutes. 



Merones anfwers this ^uefthn ihus : 

Lettheradkss JC^r, CB^i\ take an arch p, asjoea^ 
Cl^ as poffible, let a = its line, ^= its cofine to the radicis r ; 
and let p -t- 2 = CEi and per queft. tp + 1« == AB ; aMb 

the cofine ^P = * - ~- ^ + 7^ + to. And 
r arr or* 

rr 



^P — ^Pr=tp + i; 



r 



^r\ 



jcc. different fegment^ of the ^afe. But by A^ 4th of plain 
trigonometry, t/» 4- 5rz : / ■+ r : : i— r : different feg- 
meots. Whence we have 






►Z + =— > 2* " , 

4t ■ 



It' 

%rr , 



2» = 



— rr 



= if. 



Now 
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Now aflumc ^ = ixi: and then ^ ■ ■» = the degrees" 

of the arch P ; from whence is had ^ = io'249675 ; ^ =2 
9*536464; all which fubfliti|ted in the foregoing fcries, and 
putting J, By C, &c. for the known coefficients, and rcveriQnj^ 

the feries, we (hall have z = -; — • —7-- -^ ^7 /J * ^ 

A A^ A^ 

&c. = 0*704043, and the arch C*£=: 11*5704043; and AB^ 
= aS'9z6oix* 

Mr. Robert Heath 

Says, by a table of natural fines and a few tnals, I find 
the angle CAB 5: 47® »»' ; whence the required fide AB =s 
a8*^25, 3ec. The method of Iblving this by infinite feriet» 
which converges fo flow, renders it more tedious than ufeful» 

Anfv)fred hy Mr. Hen. Travis. 

Let €B = ^, CA = ^, AP = y • and as in SimpTon's 
Flux, p. Ill, we have the arch 90:=: y^ "^ x + " ' ^^ ' V 

4...JLJ — -, &c. and ■ =: the fide ^^ aroox 

s= dr ; from which take ip<7, leaves at — » — — — -- 

— ^f^ w &c. = CE I which nmltiplied by ~ ©ves ^ 

.— .ji^ ■^*^ . UL- &c. = u^5, and per End. x/47» 

a 4,^.3tf* 2.4tf* . . 

#ii — jfj^ 5= CP* ; alfo' 33 — ^^.+j'/= BP* , or a88 +jrjr 
fl= irP»:. Call 288 = rr; then P5 =r Vrr-h>jr, orr + |;^ 

*--^ H- — ^ &c. = P5; to which add ji, gives r+y 
. + fr - 8?^ + T& ^^-^^ = ^^ ' hence r+> + g^ 
Sr' i6/** » a a.a.3^* a.4^'* 



'^ a ar a.a.3^* 8r» a^«* 

^ — "T; niiiltiplying by i, and dividing by ft gives ' ' 
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103 



ZZ . 42* 



52' 

7x7 



.'fz 



L ^ 5.«5:2^ 



7r 49^* 7X2tf* 7 x 7 X2ra^ 

1! 1 5 — -. &c. '.• y = 9*46 and .^5 =r a8'94* 

X7ri 7x4''' 



^r. Nicli. Farrer'/ Anfwer. 

Let fall the perpendicular .i9(?, on y^(7 produced,. alfo £> 
from the point £; then let r = y^£ = i4', f* ^BC^jz • 
and put X = the arch of a circle, whofe radius is unity, Similar 
to the arch E C; then r x = arch EC per fimiiar figures ; and 



its fine = r X * — >- 4- — — — - &c. = -ffp; and 

6 lao 5040 » 



Srx 



= >^5 per queftion, and 



5040 



8 ar 

WW 



la Eucl. a. fubftitute <i = ^^, and ^ == 

8 . ar 



OC ptr 
— ; thea 



jrxa: — B<=OC; and per 47 Eucl. i, ^mm-^aax^-^2baxx^^bb 
= 5C?; and per 4 Eucl. 6, AE : Ep :i JB i B 0, i. e. 

e f" X ' " ' "' "" 



r : rx X' 



^-r H &C. 

6 X20 



therefore y^ww — aax^ • 

srx 



•ibaxx — ^^ = x y + -^-. 

6 lao 



— ' &c. and the value of x = '82^46; and y^^ = 28*0 air 

chains required m anfwer. , 



II. Quss-nOK .206 anf^^red by Meroncs. . 

Xct the ball be projected from A, the time of its flight 
•will be 25-I feconds; in which time the " 
point j^ will be carried to By through a > 2! 

fpace JB^ of %i666 feet, by the earth's 
rotation. Now the ball (c^ried by a cotn- 
pound motion of its proje<flion and the 
earth's rotation) wi^l delcribe an ellipfis 
whofe focus is in the.cCnter of the earth ; 
in which the elliptic area ArtC =: the 
circular fedor ABCx Or the area Ar.t A 
= area BCt\ but by rcafon of the fmall 
ratio of r/ X.O AC the portion V/r/ may 
be taketa for a parabola. Let AC = ^ =: aioooooo fcct> AB 
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%P4 Ladies' DiARi Bs. IBagAt&n} 1740b 

s i/sfr«}4S4 feet» rs^b:=i 26409 azsBt; thea will — ar 

y^x </— -4«; and ^Ba + A^a^Aid; whence tf =s - f . « 
^^ 3^4-4^ 

s ^-T- nearly = 3*967 feet. Near 4 feet to the weft. 

Mr. Hen. TravisV Anfnner. ' 

The time of the balPs a&ending is equal to the time of 
its defending, according to the writers on projeiEtiles ; which 
time call <x) and the number of feet a heavy body will fall 
orniefcend freely, by the force of its own gravity, in one 
fecond of time = «. Then will nxx^s. S640 = the feet in 

half a mile ; ••' x» = = * f ° s: 163*98 nearly, v x = 

xi'' 48" = the time the ball is afcending or defcending ; and 
confeqnently the ball will fall near 4 feet from the place it 
ivas proje<fled. 
Mr. Birdizyt the time of the projeftile, was. 65*31 fecondi. 

IIL Question 207 anfiwered hy Mr. J. Hill. 

Call the number of hogs any woman bought y 1 the num- 
ber her hufband bought xH-//; mooey laid out oy the wo- 
man is XX {hillings ; money laid out by the hulband. is xx + 
%nx -^-nn (hillings. Equation xx-f- a/2x + «« = xx + 63. 

V X = -^-^ * lin-^-^^ then x = 31, and x + » i= 3a ; 

%n . ' 

hence fome woman bought 31 hogs, and her.hufband 3a: If 
/? =1 3, then X = 9, and x -h « = \x\ therefore forae other 
woman bought 9, and her hujfband la : Ifxr =: 7, then n-^x 
=s 8; •.• fome woman bought i, and her hu(band 8. Confe- 
qnently Hendrick bought 3«, and his wife Anna 31 
Claas — — ,ia — — , — Catriin 9 
Cornelius — 8 — — — Geertruii i 

Anfwertd hy Merones. 

Men. Women. 

Fortheperfonsput Ay B^ C P, -J^, /?, 

Hogs tf, e, yy g— r, a — by u^ 

yioTityaayecyyyy 7^*>«— i&,*,tt«. 

Letj^j=J3» r= XI. Compare B with ^, then per quefhon 

ee *— tf— ^^ * = 63 flulliogs ; that is, putting ezsLa-^z*, %az 
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Nd. 57* Qj7 B S T 1 O N S A K S W g R E D. IO5 

+ ZZ -¥ 46a = 59a; therefore a = *?-^^ H ^L_; 

now^tis evident the laft term cannot be a whole number; 
therefore z in the firfb term mu(t be an even number, fo 

the laft term ^ — - rouft be the half of a whole number ; 

let — ^ — rr v. Wheficc z = — — aj ; hence v mufl be 

z^%$ V '' 

cither i, 3, 7» 9> »i> or 63 : From each of which is had 

r itl II] \t *8! *a I • ^^ *Sain comparing C with P, then 
j.^ J.,,V,,, = ,8,. and we find {^ :; xo! la! ^0,' J^: 

Whence € Inuft be the fame in both luppofiiions ; there- 
fore 'tis i», if the queftion be pollible in whole numbers. 
But fince the other two perfons J, /?, muft be compared, 
therefore aa—'uu=z 63 : From hence ^ = 3*, a = 3.i» e=z 
II, and y^=^i; but comparing the men and women in any 
other^ manner, it will appear there is^ no other anfwer in 
whole numbers. Therefore Hendrick and Anna, Claas and 
Catnia, and Cornelius and Geertruii, are man and wife. 

TS^ fame anfwered by Mr, Rob. Heath. 

Let j: = the hogs bought by either Hendrick, Claas, or 
Cornelius ; then xx will be the (hillings they cofl, and 
XX — 63 the (hillings their wives hogs colt, which (as whole 
hogs) muft always be a fquare number ; becaufe the (quarc 
rox>t of the (hillings laid out for each parcel is equal to the 
oumbef of Jbogs. Let ;f — jr = the fide of that fquare, then 
aty — 63 = XX — %xy +yy. Cqufequently, by redu^on, 

X = •! — :^; whence we find y may be 
2y 

Hogs. 
^ 7 Confea C ^^ ? bought by the f 3 1 ") 
3 r jL.^' i^^C ™^"» coupled.^ 9 t bought by their 

73 """" C 83 with .. C i3 

Wives.' Whence are joined Hendrick and Anna, Cla^s and 
Catriioj Cornelius and Geertruii. 

I^n N. Farrer 

Obferves, that the number of h©gs the three men and their 
lefpecElive wives' bought will be exprefled by three pair of * 
■umbers, the 4'ff'2^^'"ce of whofrfquares muft be 63. Now 

Viary Math. Vol. II. ^ L all 
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tU the whole numbers whofc fquares will Produj^jj^^j ^'Jt 
ference are i and 8, 9 and «, 31 and 3*; tKerefbxe 8, m 
3a, the men bought; x, f , 3x the women. 1 



IV. QuBSTioii ao8 aftfviertjd ly the Prf^ofi^* 



i-y 



; : 5| =s CE. Hence 
d 



dd ' °' '^' ^ 

f'-//^^ or vS3sr=^^w = -E^* 

^'ddzz-z zyj+j/ddy3-z?M -bD, 
Y7— /^xv — i^« ; which fu b(Ht»for z. 

^ddyy--yy X t-^^J"-^"^*'; 

Here we have one equation including 
three unknown quantities, and yet the CA 
quelhon is truly limited ; and to be re- ' 
Iclved as the following quelhon is. 

Given a;'x+~+4«x=4«x-**- ^ 

Quere x, i,^and « ? In fluxions, 

^ty— -^^ •^ - =0, and — -^ +4«* = 0* 

From the firft, fecond, and third fteps, by common algebra 
we get x=: i-J, y = 6, and « = 3; and by the very fame 
method of reafonmg, the fides of the trapezium are found to 
be X = 60 = 7^, « = 45. and z := ai ; and the area = aic6 
fquare feet. This trapezium may. be placed 4 or 5 difterent 
ways in a circle, which I have proved by a large geometrical 
projeaion, and every way juftly contain the remaining chords 
of the circle, and meafured, amount to each the lame area 
axo6 fquare feet, (i) In the firft fig. the feyeral hues are 
obvious; and the diagonal BD^ 75, multiphed by the half 
of the two perpendiculars {c7£ = 19-65, jit = 36*5»} win 

give 
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Ko.37- Questions Alts VBREO. 207 

mrt thear«& as above* (%) lo the fecood fig. BCzzy zz 72, 
. M£> =2 2 = aj, DA=ix = 60. and y^^ = « = 45. And the 
diagonal DC (=: 74*9^ multiplied by, half the perpendiculars 
(^F=35'7Sy and -tf£^= ao'4) gives' nearly the fame are?. 
(3) In the third fig. y is the line CBy xis BA, z is ^Z>, and 
u is X. The diagonal BD = 70*01, the perpendicular y^t ±: 
i4*6, ^tf =s 43'i nearly; and (4) in the lame B^* z is repre- 
ientcd by BO, u by 0^, and x by AC\ the diagonal ^(7 is 
nearly 74*9 j» whicn by the perpendiculars give the area as 
before. 

Mr» Pat4 Siarp has foioKi the (ides 73, 6o»45t and sZj 
ia anfwer. 

Mr. Tl&i^. RMnfin gives the fides 7*j''ar59» 9»45, 1,^*0, 7f 
nearly true. In this c^ueftion it docs feeai to appear, t'.at 
the number of quantities fought exceed the number of given 
equations, and (as xny ingenious correfpondents have ob- 
ferved) is unlimked. J^ut I prefume iince the numbers given 
in the quefHonrViz. v^= xoo, 2? =25, and ^=433146; and 
the four numbers/ought are together obliged to extend the 
Chords of 360 degrees, and the diameter of th^ circle is 
^ given; it may be laid to be limited ; but I fiiall rather leave 
It to the fpeculatioo of thofe ingenious pcrfoils who arc 
piea&d to appear in the emendata next year. 



V. Question 209 anjhuetedhy Merones. 



whence 



::= a mitiimtim» Therefore. xT x log. xTmimmurtI; 

T* "^ X X log. »T + ^,c. T;oo;ot^ log. »?" 

•♦•1=0. And therefore hyp. bg. x'*' » -• |. And tab. log. 

•f xT r= — 4» X ^34S94 ^ — »*7*^ft«jrl* Thercfow x^ ^ 
*io6i^, and X = '%7.%ti. 



Th Pnftftr^ 3fr., Heath, asnf^crs thus. 

Its log. is a minimon^ l^t^' 7:sor» the esqjtdSoo lOfiU 
become y^ ; its log. = 1. jr Y.yyy fluxed, j^ + 1, jp x %yy = o. 
Reduced, 1. j^ =: — ^, confcquently 1. jrJ=l. x = — 4; 
Whence the natural number correfponding thereto is =s 
*2i3i3o, &c and accurately, which is the value of x re- 
quired. 

La N,B. 
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x«8 Ladies* Di A&tss* [^B^ghton^ 174^* 

.N. B. This problem {hews the difufe of Mr. SimpfonV 
feries, (at p. 165 of his FluxioDS) for finding the number a»- 
fwering to any hyperboiical logarithm: For inftead of con- 

. vergiag, it diverges in roany cafes ; as if y^ were a mi- 
nimuniy /.x = — 6; and x ='00247875, &c. Here it di- 
verges very fwift; but converges very flow in the former 
cafe as to be ufelefs. 



VI. Question ^io anjwred fy Mr. Rob. Heath. 

In the hyperbola, there is given the tranfverfe axis in the 
figure = 100 inches = />^ ^ C = 15 = *, * 
BD zzmG — lo, Bm=: s^h,GD-=i ^ 

/w^=-ia = r; Tet x = jff^, and jr = tf )^ 
requir ed. By the pr operty of the curve, 
p-^i X 3 : cc ::\p-f-xxx: yy; V 
xx-^ px szt X hf, and x = 

sfhpp + ^-~ X hyy zz oG ^ bd. (put /=r a + \p^ 

g = — 7- X ^) ; It is plain thefiuxion e£Gdx into the area 

«f the circle whofe radius is i^d, is equal the fluxion of the 
iadefinite folid generated by the rot ation, rf the curve (Bi) 
about GJ; y/+ ipp -^ gyy — ^fV iPP -i-^yy : s? ^1416^; 
whofe fluerit is 3-1416^^ xff^\pp + yJ4i6/» >cf (let n 

IP SP.^. . 7P\ •* 

—^-2^-^— &c. and if r be put inflead of jr, in the ex* 

prefTion, we have the foKdity of half the caflt i= 6754'& 
inches, true to a decimal ; confequently X3'509*6 inches the 
Mfhok content, or 47*^93 ue g^oju. . 



MeronesV 
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til- ' ' I' ' 



»9f 



Let the femi-trtnfverfe CA r= rj=r 50, CD in a ^ 6s the 
leftangle ^P^ :^^p =? ^a^^ Pi? = 

^^ = * " *■ 
or GD 



PP 



[> ssjr. Then per comes, ^r^ • v^^ jri^ 



= '''' + ff J'J' ~ ** ^"- + ^ : Therefore DB* x f^ 

, ,• cpp * • / , pp 

•^ -^^ J'y^-^ actfy V '-'• + jjjy =? flux, folid ^r(72> 

revolving round (>2>; put L^ 4*30*5^^ x log, "2J^il!IZt£^» 

and write ^ for > in the fluent, and we fliall have cdda '+ 
, , caqrr , * 

T^ppq-'ca.qVrr^pp' — L =i half the caik =. 

i754'8'8 bches, and the wholes 1350913=47*907 ale galions^ 

Mr. Farrer^ Mr. Turntr^ and Mr. Travis^ have allb curi** 
Qoily wrou^t this, ^wer by a -4iffej;ent proceis« 



Vli- Qu5«Tia»-^ii onfiMred hj^ Mn R. Bcatlu 



Given • # 


' Sines 


Cofidea 




^D =60 16. 


•36747 ^h 


•49747 ==r 


A DC A » 


AC s= 40 »i 


'64745 = ^ 


•76210=/ 


y^i9 


^^ =80 3 


•98495 =1^ 


•1^278==^ 


Required Z)^ 


JL DAB = 73 -0 


'95650 = / 


•a9»57C=/ 


and CB^, 



It muft be noted that DC and (7Z) are not two continued 
arches, for fo tlie qucftion would be over-limited and ab- 
f urd, but fides of different triangles. Let x- = cof. Z DAC 
Vx — >^ « its fine, radius =s i , Th en (per Anderfon 's Thcor.) 
idx-h r/= co£ DC; its fine ^i-^TIx H-r/^*, By tri- 
gonometry, s. DC r s, Z DAC : ; s» Z)^^ : s. Z>67u^ =: 



I— ^ZTT^ 



- : Now cof. ZC/^J? = y/+/ Vi — 



;»:*•> 



its fine xj ^/ Vi — • xx, and by the aforcfaid theor«nj 
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d gtx + dzf a/i — yy + ii/ = co finc CB. Whence 

^i — ^gtx 4- </ir-f V^i — «*'-*- iSyl* = its fine : Per tri- 
gonometry, $. CB : 8. Z C^i? : : s. ^j? : s. Z^Ci5 = 



By rcduaion, i — idf c-^c/V' x yj— »/Vj — -yyi* x ^* 

==A^x I— y y X I — </^/y-f j/j^/y i — yy + >l/^*. In 

ttttmbew, 1 — ■ '561643 X -h '379^)* k * 

•9 41907 y "-'^^79^9 Vx-—yy* ='75 15 x i — xx y j '^ 

18647 3f -t;^,0993Vi— .yx :+'i3i675>*. Herey rbyanev 
method of folvmg equationsl is found = -8770, &c. Whence 
Z>C=-490Q=»9*' »i ,and-ffC'=:'8o86=53<'58', Jg.£'.A 
Mr. /; 7ttr«fr obfetves the fcheme is falfe drawn, and fa- 
makes no qucftion at all ; but correcting it, abd putting ^ = 
jeaanglc s. y^Z>, JCyc = their cohnes ; dzz reSangle AC. 
AB\fzz coi;^ = 8, AD^ k :=±AB;mzz^j^BAD^ 
11 =: it^ cof. y = cof. Z DAC^ Vi^xxj sz its fine. Thea 
the fine o f BAC = nix -^ m/i — yx, and its cof. =s 
gy + ^Vi — xy; cof. DC = = hx + r; cof. Bg= s dnx 4^ 
d mVi^xx +/ Sine /)g= Vi— cy— a^y-^ A^xx; s. jg C= 
ii/x'ddnnxx'^nfx'ff'ddmmr¥d4minxx-%ddnfnx'%dmf*^\^. 

As I — rr— *<:3y— 33xy : x— yy :i^: ^Tf?^'^ — 

. • ^ i--cc—%bcx''bbxx 

=:fquarc s. Z DC A. Again BC^ : Z ^^(7^ 11 3 A* t 

jLDCAK Confcquently g^-^^ff^^ ,, 

hhmmxx - xhhmnx y x « xx 4- ^AjW-jhx 

I - ddniixx - » dnfx - jfjT- i^itwiz 4- dimmxx - &^««ur ^ i - ** - \dmf»^ i-xx * 

which when all the tefins affected with Vi— iiy are brought 
to one fide pf the equation, and involved, will produce aa 
equation of the 8th power; in which y ='87'7i9. Confe- 
quently the Z DAC=: 28« 4^' ; BAC = 44** 18' iMqDC 
=ia9* li i and JS(;= 53** S9'\ 
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** Vill. Question 212 anfuxrein 

There is no fokition printed to this qaeftion this year* 
but in the Einendations in the next year the Diary Author 
fays the printer omitted it for want of room, and that of 
fcveral ,who anf^ercd it, Mr. HUV% numbers for the fides of 
the triangles are 34* ^ii*. a8*jfai, and 19*549. 

A^ain in. the Emendations in the year 1744 he mentions it 
faying that Mr. Heath had fully anfwered it at firft;,and 
that Mr. James Terey now »pots the fide fou^t = y, 'from 
one angle to the interfetfbion = d^ another =f, the z^:=zh'> 
then x::=i^/%dd + %cc---bbi Whence he gives the fidci 
34-176, 28*844,. and ao; the area = 288. Then i : '6046 : : 
area of the equilateral A : area infer, circle. Hence area of 
infer, ellipfis = i74'i24» and each angular piece = iVQS* 
diam. infer, circle io'88 = conjugate of the ellipfe; longefi 
' 4o"36i 



* VIII. Quest I OM 3^i2» 

The method of finding the (ides of the triangle may be thus ; 
Put X, jr, and z for the three fides, and a, h, c, (= ix, itf, and %o) 
for the difiances between the angular points and the center of gra- 
vity; then, bccaufe the l;nes a, b, <r, if produced would biCc€t the 
oppofitc fides, and are each y of the whole biie<5ling line, by a 



known theorm in geometry, we have 






the fum of thefe being talccs, and cleared of fra(5bions, we have 
x X -^^ yy + z z zz 3^5 -f- 3** + ?f ^ [^Hiich is a very curiout 
Theorem] ? from this laft each of the three former equations being 
fubtraded. Sec. we have 

, X -sZa/ ^ d^ + xcc -r-aa = 4^73 = 34*xr^r 

^ ^ V ^*'^* ^^^ ^^f — ^^ =^ 4V'5* = 28*8444y 

. z ^^x aa + *^>— cr sr 4^x5 =i ao. 

Oth E R w IS E. Or the ijrianglc might be cafily conftrudlcd. For, 
fince the three lines drawn to the center of gravity divide the whole 
triangle iato three equal parts or triangles, and each triangle being 
equal to half the fine of its angle at the center ef gravity drawn 
jato the p):o4v^(^. of the two fides or liae$ sibout it» therefore the 
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TieTtiiiE Question answered fy Mr^ J, Turner. 

Let P reprefent the pole of the world; M', Mofcow; Fp 
Vienna; G, Gibraltar. P ut x = 
cof. AGPV:=^jLVPMi Vi-xx 
s iu fine; fine GPzzb \ of PM 

=s r ; 8. Z GVP = — — -— *^; 

the rcflaa^ of the fines of GP^ 
Py = d\ reft, of cof. =/; rea ^ 
mngle of the fines of VP, PM = & 
g\ xt6t. cofines =:^ By Andcr- 
Ton's Theorem, dx +/:=: cof. 

Cr, and^x + i = cof.r;>f; as 

: ^z = fine GF^ and its cof. =r Vi — ^^zz; as ? 

z 

c : : Vi -^ Jf * • ^2 = fine Of„.and its cof. = Vi — rrzz^ 

Confe- 




V'l — XX 



Vi — y^ 



fines of the three angles formed bythofc three given h*ncs are recT- 
procally as the produdts of each two about them ; but thofc fides 
Deing II, xtf, and xo, are as j, 4, andf; therefore the fines of 

the angles arc as ■■ ' , — , and > ... % or as 5» 4» aad iX 

3X43XS 4x5 

and io univerratly the fines of the three angles are always as the 

three given lines. ,But the three angles about one point are equal 

to four ri^t angles or 3*0^ ; whence the problem is to divide 360^ 

or a circle into three fuch parts; that their fines (hall obtain the gives 

ratio. In the ptefent cafe the ratios 5> Ay and 3 form a righl-angled 

triangle ; let it be AhC ; then the fujj- 

plcments of the' Zs -^t <^> and C, of this 

triangle are the angles required to be 

formed by the given lines at the center 

of gravity. For* with the center A and 

radius A C defcribe the circle ; then it is 

evident that CB ii the fine of the are 

DC or /. DAC^ that AB or CE is the 

fine of CF or 2, CAF, and that AC h 

the fine of the remaining quadrant Fl> 

or Z.FADi and thefe ate rcfpeaiivcly 

the fupplcmcnts of the three angles of the triangfe ABC 
' The other parts of this queftion will be done as qucft. 430 pro*- 

pofcd in the year 17^7, where the fubjcift u tefomed', and to whi* 
jlhctcfore we refer. 
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Within the fphtfre of the earth's orbit will happen fix 
eclipfes this year ; three tiines will the moon irf her wander- 
ing courfe intcf poie and hide^the fplendour of thefuD*s rays 
from falling oi\ the earth or its ^snoiphere; and tfaike will 
the earth in its courfe, fo fall in a Kne between the fun and 
moon, as to binder her receiving the Hght (be borrows froto 
the fun» to enlighten the earth by refle6lion. 

I. Moon eclipfed the ad of January^ at lo at night* 



Calculated by 

fVom Aftron. Car. Coventry 
Mr. Chattock, London 
Mr, Leadbetter for London 
Mr. Peachey, Mildenhall 
Mr. Bamfield,.Honiton 
r London 

ViCoveniry 
Annttl Amatiuenlis, London 

r Cleobury 
Mr,W.Brown.JLondon 

(. Madrid 
C London 
'Mr.Ab.DcDB, ^Bideford 

C Virginia 
Friend Montague, London 




Mt 



The above Eclipfc of th? ad of Janaary was obferved in Fktt'^ 

ftrtet, London^ by Mr. Short. 



Beginning about — -— 
J^eg. Total Darknefs ■*-*. 
£nd.of Toul Dat:kn'e& 
£nd of the Eclipie about 



8h. %% Tn. os< 
9 31 JO 
it TS %• 

X% '%% ' o 



App. tuhek 
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-T^fl^ V London 

r London 
•< Sunderland 
C Morpeth 
r London 
\ Edinburgh 
Mr. J* BulmaOi ^Dublin 
•Carlifle 

V Deptford 

> London 
Mr. Jo.Taylor S*P*'»^ 

\ ^ * yjerufalem 

V Liverpool 
Mr. Cockfon, Lambton, Dur 
JWr. R. Hughs, Pentrefioden 
Mr.J. Wilfon, Morpeth 

Mr. J. Hilton , 

Mr. P. Pilbrow, 

Mr. J. Canton, 

Mr. Sparrow, Edmundibury 

Mr.W.Leighton,J^^}?^^° 
° ' t Arlington 

Mr. Ch. Facer, Watlington 

Mr. W. School-C ^A'■•i"^^• 
croft at HoO^ftr.Carol 
Tington,Yorlc.iSa. Stella. 

^-> ^y cS^tT.- 

Mr. J.B. Smith, Oxford 
M. Jo. Ben well. High worth 
Mr. Cooper, Wellingborrow 



The fecond eclipfe is of the 
invifible to us. 



h. m* 


h.m. 


h.m. 


8 icxo 9 


12 8^ 


8 5 


IP 4 


1% 3'^ 


f ^ 


10 3 


12 »> 


^31 


to%s 


ift ao 


8 26 


10 ao 


12 15 


814 


roi9 


12 13 


9 « 


10 30 


I225I 


85c 


ro J9 


12 14 


833 


10 2 


^t57> 


8 jc 


10 19 


f% 14 


9 2 


iO 31 


12 26 J 


827 


10 22 


1% 111 


831 


1026 


12 2x5 


83^ 


1035 


12 38 


Sih 


10 31 


12 34 


826 


ro29 


i% 32 


.134 


13 37 


1540 


8-2i 


10 2j 


12 28 


8 29 


1022 


12 I^ 


834 


1027 


12 21 


8 2J 


10 15 


I» 5 


8 ij 


10 9 


12 2 


9 ^ 


II 5 


i»54 


8 2^. 


10 2C 


12X8 


832 


10 27 


12 22 


829 


IG 24 


12 18 


839 


1033 


1227 


8-34 


10 30 


12 26 


8 IV 


1023 


12 28 


8 36 


103c 


1224 


827 


1022 


£2 16 


828 


1025 


12 23 


8 22 


10 22 


12 21 


826 


1024 


12 22 


8 21 


10 17 


12 13 


824 


10 21 


12 18 



h.in. 

s it 
3 49 

3 a4 

3 JO 

4 6 



"i 



3 46 

3 47 
40 
47 
54 
56 
50 
48 
48 
5* 
10 
47 
49 
55 
58 
56 
51 
54 



2X II 



2019 



2028 



20;b8 



2X30 



20 31 

2039 

2X 14 

20 30 
20 30 
2056 
2027 
2023 

2050 

*J 37 
2051 

20 28 

21 5 

2X 10 
2050 

ZG37 



ftin, Jan. X7, at 8 at ni^t. 



. '^^.^ ^V}T^ ^iv& is of the fun, June 13, at a in the morn- 
ing, mvihble. 

The fourth ech'pfc is of the moon, June 28, at o in the 
morning, invifible. 



r^J^L^fiKi/*^^^^^^ ^^ ^^ the fur,, Decemb. 7, at 11 at night. 

The 



and inyifible. 
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The fixth edipfe is of the moon, at xx at night. 



Calculated hy 

AfbroQ. Carolina, Coventry 
Mr.Chattock, London 
Mr. Leadbetter, London 
Mr. J. Peachey, Mildenhall 
Mr. S. Bamfield, Hootton 

r London 
Mr. J. May, < Amfterdam 

(.Peter (burg. 
Annus Amanuen. London 
Mr. Robinfon, Guifbrough 

Mr.W.Brown.fg-ty 

Mr.Ab.Donn.4Bidde^^;<l 

Friend Montague, London 
I LoDdon 

Mr. N. Farrer, < SunderJanc 
C. Morpeth 
r London 

Mr. J. Bulman, < Carlifle 
C.DeptFord 
r Wincheftei 

Mr. Glafpool, ) Nottingham 
C Bungay 
r London 

Mr.Jo.Tiylor,<Sniiith 

C Liverpool 

Mr. C. Cockfon, Lamb ton 

Mr R. Hughs, Pentrefioden 

Mr. J. Wilfon, 

Mr. J. Hilton, 



lO 32 

lo i6 

9 43 
io»5 

I0 44 

«0 34 

9 59 

lo 17 

9S9 

o 45 

5 43 
1036 

.048 



Beg. Mid. I End 

h. m. I 
to asjix 36x2 50 
ia;ixiii49, X »7 
ti4« X 4 
XI %Si% s^ 
II s\^% %f 

II 53) l»i 

I» I2i X 40 I 
I 54; 3 %t 
IX4« X 7 
IX sola 4X 
II 31x446 
II 14x3 %8 
" 44 X 3 
7 a 
i^ 59 
II 49 
n 44 
II 43 



Dnr. jDig. 



a »9 

s 56 

3» 

40 



ij 30I11 51 
o 19' 1 1 40 



ro 31 
10 31 
10 36 
1034 

^ 14 



Mr. J. Canton, 



SLondoa 
Stroud 
Mr. Sparrow, Edmundlbury 
Mr. Cha. Facer, Watlington 

TYork 
Mr.Schoolcroft,j London 

Cjerufalem 12 49 
Mr. J. B. Smith, Oxon jio ^^ 

Mr. J. Benwell, Higti^vorth 'xo a6 
Mr#T. Cooper, Wellingbor.io X4ln 34 



10 z6 
o 30 
xo 27 
lo i6 
10 zz 
xo 23 
10 J4 
10 21 
xo 23 
1027 



XI 52 
XI 18 
XI 52 

ii5i 
11 43 
II 39 
■II33 
II 42 
II 4-1 
II 42 



8 21 

1^3 



a 59 J 
I 8^ 

I o) 



% 44 



»56 



6 33 



3,6 
4» 



1^59 

it S9 

I 5 

fa57 

II 301x245 

1X5- 



% 38 
2 47 



2 52 



2 38 

4 34^ 
» 31 > 
a 33 ^ 



» 51 



At 

17 

49 

G 

3a 



I 4.^ 
115c 
II 3^' 
II 44 
II 4^ 

a ic 
II 46 
IX 42 



I 12') 

I 3i 
I 6 

451 

33x3 
X 5 
a j8 
1*54 



3a 
a5 

% 29 

z 40 

* 3a 
2 30 



46 
a7 

43 
«5 



7 5 
5 49 



5 51 



5 18 



7 9 

5 48 

54 
43 



* 4X 



38 

32 

39 



«9 

48 
43 

a4 



5 44| 



NcrO) 
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• N^nv ^uefiions^ 

I. QjssTioH 213, hy Mr.Kdti. Head 

Jl mifer thus, fair iadies, makes requefl; 
What pounds are thofe^ at compound interef 
Be mult, for time, on ^lefe conditions lend. 
To gain an equal value in the end? 
•Square root of years, fquare root of pounds pe 
Muft equal fauare root of the rooBey lent : 
To make it clear, the fquare root of eich thrc< 
Compared with each, muft equally agree • 
Time, rate per cent, and principal unfoM, 
And wed him, hk one, for his bags «f gcud« 

II. Question 214, ly Mr. Nich. Fam 

Sometime in the fpridg quarter, in 17^9, in the \ 
<m obfervation.bein^ made of the fun, his altitude 1; 
33" 4 1' 40*; and azimuth from the north rca* 40^ 
fometime after, on the fame forenoon, his altitude v 
48* 4d' 53*, aftd azimuth 134^ 3^* 56*. i'rom wl 
latitude (M the place of bbfervation, month, 4^y, a 
of obienradonmay be found, and are here require 
« general theorem for all queftions of this nature. 

ni..Q^ESTiT>!i 215, hy Mr. J. May. 

Going to pafs a leifure hour at billiards, X woi 
Cnd the tables an irregular hexagon , when feeing 1 
£y very fbangely in ftnking the Teveral gins, made e 
It two balls, A and B, lay on the faid table, and tl 
was flruck againft the gin /2 5, frpm thence reverfini 
from thence to TV^ then to VIV^ then to WX^ tl 
XR^ thence reverfed, and ftruck the ball R ; to fine 
trically the points in the feveral gins, where the ba 
ftrike; and that by a general conflru^on for. all p 
foppoung^ the bails to be geometrical points I 

ly. Question 216, hy TJfr. Henry Travi 



At Madodc, near the Peak in Derbyfhire. where t 
furpriziog coriofities in nature^ is a rock by the fie 

wonderful 
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river Derwettf rifing perpendicularly to a wonderful 
M 



iig Ladies Diaries. IBeighton^ I74«« 

which, being ioacceflible, I endeavoured to meafure ina-ma- 
t emattcal method. From a ilatioa at feme diftaoce, (nearly 
level with tht bottom of the rock) I took an angle of altitude 
to its to? 47*^ 30' ; and havinjs delignsd a fecond Nation, I 
t )ok an horizontal angle 87** s' , between the foot of the rock 
and that ftation; the meafured diflance between xhe-ftations 
was 4 chains and 19 links, (per Ounter) or a83'»74 feet. At 
i that place I had.an angle of altitude 40*' 1%' , but forgot from 
hence to take an angle between my firft ftation and the foot 
of the rock; yet am in hopes fome curious artift will, from 
this data, determine the perpendicular height of this ftupcn- 
dous rock. 

V, Question 217, fy Mr. Ant. Thacker. 

Given the * equation of the exponential curve, MDSEBf 
together with the axis AB = ^ =r loco; to find ihe.grcateft 
ordinate (SR) and infcribed parallelogram DE^Pf and to 
give the analytical invefljgation of the fame? 

.• 
.VI. Question. 218, fy ^. : Rich • Gibbons. 

• I will updertake, with-iz fair dice,>to throw 4» once>ia 
15 tim^ ; ^^^ betwewi 37 and 47, at every throw. Quere, 
Whether I fhall be.a^ainer or.iofer.by thefexhances, and 

the exaftodds? 

Tiefmi^t Qusi-TioN^'/jr A/r. Rob. Heath, 

Near Twickenham's banks, the miifes feat, where Thaifics 
Rolls thro* the valley his' fmooth clearer ftreams, 

• A fabric does in peaceful order rife, 

* ' Whofe owner's virtues reach the lofty fl<ies ! 
.Secure of fame, he (lights all c — ^rt renown 

• For Maro's glory, -an immortal cr6wn. 

' His generous fancv, free and unconfin'd. 

Well fuits the bufinefs of a noble mind ; 
' Beholding flatt'ry with a pitying eye, 
, ^-And) than be guilty, foouer chtife to die ! 

Wrapp'd in himfelf, he can his thoughts approve, 

; Of truth, of juftice, poetry, or love; 

Can, meditating on life-s various fcene, 

Sec folly's rocks, and feas irigulphM between ; 
/iLnd fmoothly gliding down amufements (Iream, 
: Make gardens, (l^ady bowers, or gcots, his theme* 
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Or, from aloft, tali f]Mres, domes, -wavlns woodi, 
Re-echoinc[ hills, fair.iields, and chryiikl Hoods ; 
Hear the wiDg*d choir -In warbling confort (log. 
The fweet-tuo'd praifcs of their hearenly king ; 
See fwans below, boats, beauteous nymphs^ aad oiQDyv 
• All moving on ferencly, and agen. 
Who*d not refufe the gaudy pomp of ftate, 
To live fo blefs*d, fo nobly, good, and great. 

T' enrich the profpeA, let it be fuppos'd, 
A^sark is purchased, thus to be inclos*d: 
Two Qn'eading trees, on Thames flreight other fide,^ 
(Three furlongs diftance) fhade the filver tide ; f 

And fronr the mufe's feat do equally divide ; J 

From whence a fence of palling mud furround» 
(In length a mile) the yet unfaihion*d ground ; - * 

On this condition carried from each tree. 
To make the park the biggeft that can be. 
Again, fuppofe a line drawn from each tree, • 
To the contrary fartheft boundary ; 
Thefe, and the fence, to touch two * circling (hades 
On right and left, «ach fhelt^ng as it fpreads : 
Uemm'd with a range of trees, to fcreen the deer, 
The middle fpace wide op'ning to the year. 

Ingenious ladies, you aredefired to (hew. 
The park's true form, content, (hades, area too. 
Apollo thus — iWeet ladies, when you've done. 
Bring all your harps, and tafte the venifon.*. 

* Circular endoJUres touched hy oppqftU fides of the fark, and interfeffhiu 
of the lo»i(ft lina drawn flrom each tree U'Crofs. the pari. 



^ejitms atykjuered. 

L Question 213, iy Mr. J. Turner. 

I, ET X = principal, rate, and time; as xoo : x : : ix'otK^- 
a And patting ^ = '01 j what Ward in his Comp. Intereft 
calls /?, will be = I 4- b x\ confcqu ently by his ifl prop, 
and perqncft . x x7+7ri^ = 5ix; or i + ^xY.=:». Hence 
log. 7+H XX = log. a, = •60J147 (or c)i But.the log. of 

rPX? is = 3x -. ^ + ^ ^^ ^ + ^ili&e. 

Ma which 
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which multiplied by x is = r. Reyerted» it ^ves x =; 9*49^3 
the timte ag^ race, witli which aay fum wiU gfua the priDcipal 

4nf'merid ly Mr. Peter K»y, 



Itn X be the Bumber fouj^t; therefore x + —J = »^ 

per qaeft. this in log. gives xX-^ '•-^^— + —it — &c. 

loo aoQOo 3DOOOO0 
=i**93X47» whence X = 8*4983 &c. 

J^t^r <he ftme waivaer Mr Duntiome, Mfir^fta, Mr P^wAr- 
have curioufly anfM'ercd this gyeft. Alfo Wi^TkTtfy^Mr i?wfu/»>. 
Mr.*S^tf/-;>^ Mr ClJf<^rd, Mr ^^?ry, M*' Gibbons-^ &c, 

H. Qvxf ri^N 214 aujhufretk by Mr. Aat. Tiiadter. 

Construct I OK. With rtditts^fine of 90* de- 
fcribe the priaative tdvde on the pkme of the mendiaa 
J/ZHN; draw BH tfcro' . 
the ceour for the hosi* 
zon, aad ZN the eaS 
azimuth. at eight angjet 
thereto ; with the yeried 
fines of io2«4o' ja'^ and 
I34*^59^i*^ fet off iff 
and irT': And with the 
fines of 33*» 41' 40* aod 
4«*4^*iriaydQwn6'i 
"and €r^; then draw ia 
wad K^^aM to HH: 
make Ivu and Ne^jta 
Tind 'A'^; join fA" and 
/A"; and draw wa and. 
i^tf paralkF to HH ; then 
make i0 aod K^ = ovtf^ and Bex throttgli O0 draw 
G&Q)mngy an^draw the equator J? 6'iE parallef thereto^ 
add Cnp the elevation of thepole at right anj^les to it. From- 
whence Cn will be the fine of the fun's declination^^ and Pb 
the fine aS the iatitude» ^c*. 

X. From which proje^ion, the inveAigation of a general^ 
theorem will eafily atife. For pet fiiu'^r triangles, lay as 
NC (radius s= x> : C/ {z) : : Nu (^) ; |rz = i*w = i ©., 
And JVC" (i): trim) :: Ne U) im^ - be -K^i V 
inr/ -*- ^2 = O It. Aifo as 0^ (/— /) : O^ (n^^'^9^) 

ttCZ (i): JZsz ^"^JJ^? - ;5 tjbe tang* rf the reguitedi 
latitude. ■»• fVr 
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Nt.^h Qjyi s>iOMs Alls WEUED. . lai 

a. For tie Sun's Declinathn. As P6 {x): Cb (y) :: Qt 
Uz)t ifM=zl^;^nd'asmCip-^)^Cn{d)ii CP 
(i) : P^ (x) ; therefore />x — ^jrj& = </, the iun*s declination. 
3. -La/?/|r, y^r /6^ hour of the day. Pat c = cofine of fun's 
declination 7 and / and tf for the fine and cofine of the hour 
from noon ; then will px — qyz:=i d\ andV x + f_y ^ =: ^ ;* 
aad hy^f^»bftitati6n xx/> ^--^qzy^cye == p; but 1 — 3^^^ 
= XX ; V ce z=: py-^xqz\ and" as / : ^ :: « (fine of 

aximiith). : r; V^ =. r ; which -fubftituted for c, glvci 

i^.=:«y+*x^2rj therefore -■'=^ ^^ > ^^^ = cotangent . 

of the hour from noon, at the firft obiervatiob. 

* N. B.If the fun's azimuth is lefs than 90" (from thcj 
ndfth)- then /^ mu(i be taken on the-contrary fide of C, and ' 
thecefdre ntgative with refpe^to whit it is fin tiiis quert.) 

Hence ———\ P^ -^ qy^^ d% and -;= ^^^^^ arc 

general exprcflions. for. the queft. as above. Only when 2 
ever any anj^^or fide>.ex€eeds ^o^^ its cofioe<muft be ex- 
prefled by a negative fine. 

Xhis. theorem px + qyz^d, mW be found to anfwer all . 
.the ends^proppfed-bvthat of Mr. And^fon, in thje Diary, '. 
X73». Aad IS indeed TTiore fimple, and is better adapted to - 
theufiss than his> tho'Ifreely'own, that the above method 
of deriving it, was firft hinted to mefome years ago by my 
ingcnioosTriendMl'. T. 5?z7;/>/^;». • . - 

This theorem, viz. - = SZZlfiL- is found to be more : 
s qn 

ufeitil.thah "the otlier, je. g. In.^ the tfolution of the prize 

queftion i739». folved by jt, comes out — r- = x ; where^he .. 

fifle = / = CP^- TkfP == W89i;' and / = tangent >F; , 
and all th§ others «s-by Mr, Turnef, Diary 1740. Alfo quefi.' 
ill juay readily be..anfwexed by this theorem,- and wdi - 
come out xx -t-A/»,x^=:'//.i • ^ 

Thefe theore,m» above being brought out in numbers, by 
* help- of: the artificial and -natural fines, to facilitate the la- 
bour; gave,|i. The latitude = 54** ipi'*^ 4. The.fua's decHnt- 
tion = 20^ ijC infwering t© the tath day of -May. And 3d,. 
thr hour 60^ = 4 h. or 8 in the morning, and 30^. =: t h. '©r 
10 o'clock, agreeing precifeiy with that of th« ingenious pr© - 
^p(rfer'«tr«e atafwcr. 

This qii^eftipn was very raetbgdically and truly folvod by 
' Mr'. J^Turner^ie. Dtiiithrue, Mv/R. Robi/^Jbn, Mr. >/c-://A, 

M 3 . , >'-- 
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Mr. FarrfTf Mr. RoB» Price in tr^oodmetrical method ; ffir^ 
Dam. B^e, Mr. H. TrMHis^ Mr. Min, Mr. P^w/ir, Mr. Bmd" 
der, l^r. Story, Mr. Jrdoa; 9Dd t^e.fol«tionwat^;ur^ kf 
Mr. Brtmn^ Mr. Wthbttp and otkers* 



III. Qu^iSTioa 315 anfoitreihj! ^trxa^. 










Produce aQ the lUcs of the fijnue as^ m the ftheme : Ofr 

*^ lei fell the ^^ 

perpend, ^pi^ 

•AajD«keirj»s 

^£jdrawtf^-L 

iST» aod make 

ir JLrr, and 

inaie ri( = hh. 

^f&B/J^RX, 

and make qf^ 

Bgidnw/eM 

WX^ and make r/ = //; draw #i^a. f^^, afid male dk^ 

ie. Then draw the lines ed^ ib, %4r» 4t» sf^ ^od d #r 

cutting the fides of the figure; fben^iij45^7wiil be the 

path of the moriag body ^« 

After the fame manner Mr. Bronan and Mr. Wehher hurft 
folvcd it» and Mr. J. B. Smith and Mr. Betts, by protraft- 
iog the lines and angles, in a progreffive fonn, nave ma4)r 
the demonfiratioD not only curious but Tery eafy and ffena* 
ral, which is omitted here for another pkce^ as wm lie 
ll^own farther on. 

Vf, QvASTiOK 2 1& anfviertd hj Mr. ST. Farror. 

In the annexed^re,if >ff TV BT^ rcprefentthe heigjbt jrf 
the rodt perpendicular to the horixontal 
plane ABCy the points T and T (on the 
turning up the two triangles to which and 
the plane they are perpendicular) are fup- 
pofed coincident ; A and Cthe two (latioss, 
and BAC the horixonta} angle given : fay 
letting fall a perp. CD by plain trigooora. 
1 find CD = M, and JD:=:p. Then put 
f ^ fine Z BAT, (the angle at the nrft 
obfervatioa) and / = its cofine ; i = fine 
Z BCT (Z altit. at the fecond obfervation ) and d^iu coine. 
Let xzzDB, then (per 47£ttQL i.) ^xK-jrmm a C'i^ 
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uAx'^fi^JB', iiim»tofM ABjiTt rtttmt '.i /IB 
i ST'r coCBCTiin6a^y.fieiMTile/i tli,'j$S .p 

sinnber», tbe fi|uM^ comvreaie^ tnd root ^^tru^^'Se 



^ *^ a»ra4 fcet^ apd ^T ^« rock's hei^t =5 iijR^y 

yttwy tiie ftOFwer to^tiie ^tnioo^- 
N.B. By a mkUke 10 jKiDting, ^ i^gle va» 40^ x^ 

mfte^ of ^i* xa"; ib the tqie heiglit w«» iMfe> as » ahi 

TU fim mnfi»ep§d fy H.TniTis. . 

Let FSB rtptcfem the ground Jiaes> as fupfwfed ««l| 

ftonzimtaJ r ni which 4*-givenF5 the 
^Aatioaary lifie 429'&ks = ^r ; and the 
>orKDOiKal angle A/^^ = «7^ 5*^ ^ ^; 
'and in the vertical A BFR the angle 

of altitude at F = 47* 30'' =: / ; in the 

other A BSB, right-angled at B, the 

fecoad angle of althade SSR = 41^ i »' v;.** 

= p. Then fay, as 4^ : y : : A •* "^^ 

«^5aa^:i?::^:i?ir = eil 

■-^"••^'-^ ='-''* 

Tie Operation hj Lofarifhm/. 

^« 9*9x8^07 

^ =r 9-8496833 / =5: 9*8<7,<309 

*= 9-9994370 qzz f'S764S74 




' >f,^ = »?'^478oio — ^/ = t9'744o883 gives 9*9037^*7 =53* 
XiS which added to 8 7* c', then fubtraded from 180, 
leaves 39* 40' = Z-^, whpte natural fme qill g; then as 

g I a lib I xzs-^. WMch fubilit,ttt& for x in tbe vafee 
<rf ^.fl^ ffTd -j^=:the ho^t of the rocL The operation : 
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«= »'6^4573 ^= 9**050385 

jt:^ 9:8x96«07 ^= 9*^7645.74 ,^ " . 

tapzs 2%'4505750—'gq = 19*6815959 = 587 nhks or xi^vyard^. 

This queftioD was truly fdlved by MartAias Biighton^ , 
Mr. Will Daniel \ and the anfwer to it as printed^ by Mr. 
fi.DuntUrme^ Mu D. U^Mer, Mr^ Btati, Mr.Mohim/oJH \ 
MerMfi, J. M.Smith, Mr. J. May, Mr. jfrdtn, &c 

V. QuiSTiaw Z17 tf«/?uvr<4^.^.3fr^.Rob.Hcatll*«. 

' Wkei»< an- ordiiK^te (or any ^ 

-<^aatity) is a ndaximuoi, the 1(^ 
l^arithm of it, er any power of it, 
IS a maximum ; conlequently the 

log. of /2iSf^ = Ipg, rf 725^* 
= X X log. of A — X is a maxi-- 
•muv.* 

In fluxions-^ t-^I — *" * ^ *°fi^' ^ — * =0; where « is eaiily 
determined = 836*053* Scc .^ by a «ew method of folving 
cxpohential equations ; w 163 •9468^^*®^* == yy, and y = 
657'r'44a &c. very true to a decimal, the length of the * 
^reatelt ordinate Ji S. required. By drawing.the true figure, 
or trying the increafe of the parallelogram, it appears that - 
Jp is greater than 400, when the □ ^EDP^ DP x P^ 
is a maximum; and by the table of logarithms^ it alfo ap- 
pears that DP =:i?J^is greater than 4*0, and y^j^leli -. 
than 987. This muft be oblerved in order to have the fol- 
lowing logarithmetic feries converge. Put 400 + x = JP^ . 
4ao +> = DP = £ ^, and 987 -r- « = A^ to iind DP ' 

and P^. By the equation of the curve, PB^^^PD^^ ^ 
- ^E^ = Jg^^^^, o r 600 -- yl^oo + ^ ^ 4a o -f^ > w +> 
.= 17:^71987-2^ or^r=7l^ + * = ^Hh?V'*-J'«v 
q-¥z^^ ^ by fubftitution ; in Ibgar. ^ 
n ^ « ^ ^ n 

%mmf 



In 

mi 



+ LwS - ^ S '- 



'"*-='n'i!-;}. 



+4^-* +6^* *'•='• «'*"■+ 
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9o.^9m QussricNr Alls WBKiD. i%5 

ice. Now iht vake of any two fiogle quantities may be 
found in terms •£ the other» The above in numbers Ig) 
SX-S64S -Ir [a] i*7|oiy63X -^LS) 'bo^^%i»* •— (i) -oooooi x» 

fcc. = (r) r040A54> + [d) -0015710* -♦-(^) •O000047J'* &c. 
aiKl =s (073*358x»82 'fr' W) »'843i9J2f* + (^)*I4679X2' • 
•I find the jyues of jr and £ in terms affeaed with x» by 
aflumiDg an eqnatioa of this form, viz. y or zszJ-^Bx^ 
Cx^ -^Dx^ ice. Where by fubfticution lor their spumed 
▼a]ttes> and m^bg the coefHeients of like terms on different 
fides of each equation equa)^ we ihaJl have the real Tc£pe€Ayt 
wli^ of the coefficients, viz. j^^ -k- dJ^ -¥cJszgi A^ 

3-lo«tf JUHi -a^^o^; B ^ ^'^'-^^Jlt^ ^ •SiS9i4 •»! 



•^sm V c ^ 'T^'rTJ'^/' =— ooo44»« »«4 



.-'pop,,86;2)= 3,^,^,^^^^ =»>poooocroo5 

Md + *ooQcoo6i6. Co&fequ«ncly y = 3*1008 '^ *8ixs64« 
— *ooo6478«f^ &c, z;;s;3ijo8 + •D75904Jf> — 000258^ x« 
fe, wherefore 5&6'6s49» — ^075904^ »♦- 'cMsy^sHxx Sa. 
= /'^ and 42^1008 -f- •8x1364^ -^ •oopai83^?fxto.=i)i'j 
the piodu^ of thefe two is a maximum, which Buxed and 
.Induced, tbeie refults «o'7i9.— »'a8645x + •003*1 »;f^af &c. 
s= o; here y = 9?a nearJv ; whence P^^ SI^^'IS^* ^^ ^s 
j^io'sios, and the area or uie greateft a 34830o{* ^E.F. 

Jnfwercd ky Mr. J. Turner. ^ 

.ths cyatisp o f the cu rve is b'^x^ ^yT\ AB ss xooo 
= h\ hencexxL^ — X =jrxl.^, in fluxions, i xL^ — » 

"^ JZZ^ = o.;^ /f -r- X X L. * — X s= x^ Or fodiny the 

logarithm thereof^ F^ « l^^-*-? — -tt+^t? — -^ 

3 a^* 3^' 49^ 

ftc = X. This reduced gives »= 836 nearly ; whence KB 

the greatefl ordinate is = <t57» ^tc 

Fi£>r the greateft FMftUelQgram t 
Pot zrrzP^ Z>P = £' ^ = jf; the area = -rf- 
By the n^tture of the curve, .^ — xT* = jr-', 

. and .^ — X — :s'.' + 2^ s= jf/, 
and 2jr =: :^» 
Which thrown inta Aixions and reduced (by expelling 2) 
gives X = 4076, y = 4»9-a» 2 s= ^78-4, ^^= ^86« and the 
Jcqotsed area S4f8»j[o^ ^ 
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116 Ladibs*Diaris$. IBcigkton^ lux* 

The fame anpwered fy Merenes. 

X . For the grcateft ordinate : i — ;c 1* = jr^, and x x log.- 

^-^x =zy X log. y = max. whence x xl ^ — x — -p^^- 

Jf — X 

= o; and ^— y X log . 3 — y = x^ Put ^ 4-v==x; ^— ^ 

=2^; and then ^ — vxL^ — v,=.*+t». Letups log.^:. 
Uke <».= 836-, then jf^l-.^^/>t?— »v+— +:^ + &C. 

= q. And by revcrfion of feries v =2'"oi3i495, x = 
• i36*053i493, and jr =: 657'oa68» the greatcft ordinate. 

a. Then for the greate ft infc ribed parallelogram ; let JP 
— X, y^^= /; then yx/T-x =max. put d r{-u:=ijy f:=z 
frr^l ^^^^S'A thenw/4.axl./4-'a==75haxl.7 



(-7- J' Jog. jp). Thefe turned into feries, and rererted, wiU 
give the value o f y ; w hence is had /. Alfo let c -^ z =zy, 
then will a-^v x log. g — v=z c -h z x l6g. 73+7. This . 
turned iirto feries, and the feries reverted, fiiids z, and con - 
fequently y; then thefe valiies of j and jr being fubflituted 
m the maximum, and its flux made =: o, and the feries re- 
verted, gives V, y, and y, and thence. the infcribed parat- 
lelogram = «47075 nearly. 

The fame anpQiered hy the Ptopofer Mr. An. Thackcr.-. 

Affume AP = 407 + x ; /\D = E^-=. 419 + y • and ^ 
t=-i| •+•!;: then wtl^P^o r D^ =2 5go — y ---.t>; a nd per 
nature of the curve we have 593 -. x • 40.74-* =r 4^9 ^j?! **P +J' 
and i3"*-t/'S>77 — t' = 429+;'^**^+-^. Thefe in log. are 

407 + XX : 1. 593 ^ &c. ac4a9-f-jr : xi. 4^9 4- — &c. 

59J 4^9 

And 987.-— t' X t 1.13 + -^ &C.=:4a9 -hVyx 11.429 + - — 
13 4*9 

&c. And thefe equations ordered make: aA-hx -k-cxx &e. 
s^+iJjf + Oj'^cc. And/+^s; + /5t;t;&c. = ^+^ 
+ Cyy &c. Corifequently x = Z' + 6^jj> -i- Hyy &c. and t? = 
JST-f- L^ + f«j^.y &c. Hence the areaof P-Dj&J^will be ex- 

prefled by --Py — 9yy &c. x 429 +>, which prr queft. . 
muft be a maximum; then put into fluxions and jcedueed* 
gjijcs7=:i'5i04i8cc. '/.the greateft area=*a48300*3749*&c. 

Again-} 
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^o. St. Qjj E s T-i o frs Answered/ i,%f 

A gain, for the gicateft ordinate, put B3s+x := AR, then 

is t6s — x^ 3^+* to be a maximum; therefore, put into 
fliixiotw and reduced, gives x = I'oisi &c, and ijfi = 
457'oi6& the true iolutioD. ^E I. 

* VL Qui^TiOH 2iS anf<ix3ered by Mr, Feter Kay. 

It is found from theorem «,^page 53, of Simpfon's Laws 
of Chance,' that the ^dds between 37 and 47 coming up, at 
any afEgned throw, with it dice, is as i'i6a &c. to x, or.as 
rtaivery nearly; which is an anfwer to one part of {he 
queftioD. jA.Dd4>y theorem i in the fame page, the probabi- 

lity of throwing juft 4a comes out =- .^ &c. Therefore 

15 ** 

— t" — ^'^ 

J &C.I = '3604 IS the probability of lofing in the 

15*** 
other part of the qucftlon ; and confequently the required 
odds for winning as 6396 to 3604, or as 16' to ,9 nearly,- 

Vhe fame Jolved hy Mr. J. May, y««, 

Tut xh^ number of dree = n ; the number of fides on each 
dice = 7«; 4i=/>; (but if p was greater than }» + iw», 
fcibtradt it from « -f- » w, and put the remainder =p). Then 
the chance the propofer has to win in the firft throw, or to 

throw juft 4»» will be 1x2x34x5 ^^-^&c* 

The numb.«f terms muft^be /^ — » -^ - X ^"^^^^^^ &c. 

{in terms lefs than the foregoing) +* — J^"—" ^ 

„^„+iyn^ 2yj^_±$^2<2l±J Sec. {in terms lefs) 
1x2x3x4x5 V r 

"^ X X 2 X 3 1x2x3x4, ^* 

Gn terms Jefs) which put in numbers is 144840476; now all 
the. chances in .th« faid dite wi|l be w" or 217678433^ jXe 
that there is 203 1941860 chances 10 lofe, that is very near 
3365 to win, againft 47207 to lofe the firft throw : Put 3365 
+ •47207 t=: r; 47*07 = / ; and 15 == /; the proportion 
-which the propofer has to throw 4a once in 15 times, is to 

the 
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tte chioces he hat «oe, as i -~ f_ to i— (fte Strayck p^ 

5a) which is about 71x99 to ii<Sbi« ThefeeoMl fotry it 
eanly ilecluced from the above feriet, and the propofer has 
140048 1914 chances to win, a^taft 77^«f94»ft to lofe; i. e. 
if 37.and ^9y^ inckded; but if exdadeo, thea 119442^x94 
to win, againll 9t»35ii4» to Me. 

Mr^ Rob. Heath Mnfwcrs this ^uefthn* 

The number of chances for 41 ha|>peniDg in one throw 
with z» dice (by his dieorom) will be 144I40476 ; which 
taken from all the chances on all the dice, leaves 163 1^41 860 
chances for fsuling in one throw.— ^-^The advantage in wa^ 
cering to throw 41, once in 15 times with 19 fw dlce» will 
be 6440045 to 3559955 ; or nearly as 9 t^ 5% T0 find 
the number of throws to make an equal wager; make 

- * ■ =5 -, which comes to ar = , ^?!k^ i i whca 
reduced ; and foived x == xo*o66^ throws by common logSi- 
rithms? Mr. DeMoivre fays - X *7 (hews the^trials re- 

quifite to that effeA, when h is pretty large in refpedfc of ^ • 
but in this cafe it (hews it to happen in 9*8^ throws; very 
near the truth: but his Table of Limits at p. 4s Bo^l. 
Chances^ ad edit, is no^ very exa£t, as being not deduced 
from exponential equations truly foived. 

The (urn of the chances for each party, N. in one threw 
(by the fcrics) are found = 1 104307974; which taken frofn 
all the chances 00 all the dice, leaves 98^475^42 changes for 
miffing ; therefore the odds are nearly ^ to 5. J^ £• JF. 

Mr J. Tomer (in anf. to 418 queft.) by prob. 42. Mr 
Simpfon's Laws of Chance, the odds of throwiDg (in this 
queft.) as 64399/1 to 35^0042; nearly as 8i to 4i; «nd rh« 
latter part of the queflion as 6 to 5 nearly. 

Mr J. HiH fays the odds are as 113156I. j%^ 5id. to 
105830 1. 6 s. lid. And when he undertakes to throw be- 
tween 37 and 47 (exchidve) he ought to lay 4iso97l« 98* 
ix|d. to 5x1643 I. 6 s. of d. The propofer Mr Gibbons has 
given tables for thefe queftidkis, but as too long to infert here, 
if be pleafes to revife them> -may be put m another place. 
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QjJS STIOMS A«S W'IREIk 



1% 



The Prizi Qu£8tiom anfwered fy Mr. H. Travw. 

4 

Put I =: radius of the circle; TMAIT the patk ; tf ^ 
1*570796 Sec. (i Dcriph. when rad. 
U' i) = quadranul arch AM\ TM 
== X ; y L = y ; then, as 8 : 3 : : 
a + x : jf; V 8jf = s^ + s*; and 
By Sir Ifaac Newton's feries, y =s 



r&C. 




x.a x.a.3.4 i*ft.3«4*5*6 

'.• S — 4 X X + &c. = 

,3 90 
3^4-3*- SolTCd, X = *o6ii9i8 &c. 
•/ y =s '81849 &c. and the area of 
the park = 89 a. o r. 14 p. For the 
area of the (hades ; Put / = fine arc TM\ z = j» 9 =; radios 
of the circular ihades ; then, as / : z : : i : i — • z; V i; 

=: - ■ ■— ; hence the area of each is 14 aicres and 7 perches. 



' The fame answered hy Mr. Heath ihe Propofer. 

Sbcc the river TTCpart of the boundary) is giren ftraight, 
therefore the neareft the park can approach the form' of a 
circle, is the fcgraent TMAIT the true form ; which com- 

§rehend8 for its area a maximum. Put ^ =3 310 poles :;= 
'MAIT\ </ = 60 poles = TL T; p=2 6'a83 1 8 &c. x = arch 

mT; then — -—- =: rad. = 7*. And, by a feries for 

findmg the fine from the radius, and arch given, d zi 

6cc. 



xi 



6^- 



'-H zx 



^' 



4- 



XlOX 



B + 2: 



540 X- 



6-^ix 



^' 



P ' P 

Where x is found = 70*287 5cc. whence rad. = 73'3o« See. 
poles = i; and the area of the park 14155* i^ poles, or 89 a. 
or. ijp; 

Put /"= '5 74459 = fine Z (? © /> =r Z © TT* y = radius 
of each (hade = op. Then h — ^ s= © ; fay rad. t : h^y 



fh _• 



\i f \ y\ whence y : 

quently the area of each (hade = 14 a. o r. 7 p« 
Diary Math. Vol. U. N 



a6' 745 &c. poles; confe- 
This 



Digitized by Google j 



130 Ladi Bs' DiAKlE &. [Brighton} I74«* 

This queftion may be more eafily folved, by a table of 
n/u. fines (with rad. unity). Seek a. chord and arc in tke 
ratio of the given chord and arc, as 3 to 8, which are found 
by a or 3 trials = x*637©5i6 and »50*» 7' so^fimilar to the 
chard TT, and arc TMA1T\ (for -grSiajg \% fine of 54" 
Sd* 15" fimiJar to the fine 'LT, and arc Tm, half the fupple- 
.ment of the given arc to 36p') ^^Y i'63705i6 : rad. i : : 
120'iTT) : 73*301 &c. pples = 7 ©^ radius as found before^ 

Meroties, by a curious and (hort procefs, has brought oyit 
.the true anlwer to the qucftion. Mr. Robi^fony Mr. Broivn\ 
*Mr. Webber^ Mr. Trotty Mr. Turner, and others, have alfo 
g^ven true folntion^. 

The fame folved hy Mr. J. Powlc. 

Put h = 5400 the min. in a quad, c = '0000000846 !<•; 
4/=:4=i arc; ^= 3'i4i59; p = i4 = half the given chord; 
se = ^ © TL in minutes ; y = ?*© L ; radius = i. It wiu 

iiold,.3 -thjc : i/ : : ;i^ : - y length of the femicirdcv; 

^ •• ' •• ^ • ?Rr^ = <^^J *«»' perfira.As, i r^y 

::^^:,;Le.©.:.3::©X;Lr;V^^.^. 

..>r %bdS'-4iph ^ _ 4^^^^iy -- Adbbpqy -f g^^^^ 

*Here y = : xx — ZTTTL '• 

4ip qqbb 

•Then by Mr. Ward's equation for finding the fine cor- 

tefponding to a given arc (Math. In trod. .p. 358) we have 

>*-+-28jr» -k- 195J'* •\-itcx^yy'^\o%c^xy — 'x%y'3i 196 — 

JSitf-yx; and exterminating xx, by means c* its value beforp 

found, there will be produced this equation: 

= I96qqpp — 3 iqqhbppc. 




CL = 1-83255 ; t hen 1-83^5x4 = 7'3 3oa = 73a. i r. 8p. 
the feftor ; and \/3*33^5 >« '33^5 x I'J x i*5 = '5*. 3r. 6p. 
i=: area A. Their fura 89a. or. i4p. the true areaof theparfc. 
•J^hade x4-a. cr, 7p. 

Of 
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[Beg. 


Mid. 


End 


Dur. 


Dig. 
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96 


9 5» 


I 3a 


4 5 


IX iS 


la 9 


I* 59 


X 4J 


5 »4 
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.. 4 S 


» 


9 


: 16 


I 9 


. 2 a 


:i 46 
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(9/* /A^ Eclipfes in 1741^ 

To the inhabitants of Great Britain or the a4jacent iilands^ 
^ere will happen no viiible eclipfe this year, but at Fort St. 
George, the luo will appear eciipfed the a7th of November; 
beginning at 8h. 40* morning. Middle at zoh. End at 
Jih. 14'. Duration ah. 30'. Digits eciipfed »h. 48' [Johti 
SkajQ* On the zd of /une the moon would be eciipfed, but 
by her deprefEon of latitude is rendered inviiible to us ; yet 
will appear in the fouthern parts of the world as follows. 
IR.HaU.J 

At Gibraltapiir Spain 
Alexandria in Egypt 
Caluent in the Imi£es 
Jerufalem 

Ohjtrvatihnr of EcUpfis at tie Ohfervatbry,- 

At Tnnity College,, Cambridge, was took the beginning: 
of the moon s ecliple Jan. 2, 1740, at 8h. %i apparent time, 
the total fhadow entered the moonVN. £; limb about the 
i-zSth degree in Hevelius^s chart, near Mount Audus, then 
clouds interpofed. The emerfion was about ii h. is* over- 
againfl: M. Pherme. 

At j< miks from Beyerley, Abr. Buncholbt obferved the 
moon's eclipfe Jan. %y 1740, beginning 8 h.. 20'.. Begin, total 
darknefs 91 h. 30'. ^nd totaldarfcnefs nh. io*l End jah..ao*#^ 

New ^iueftions. 

I. QuESTiow 2i^r.hy Mr. J* Wdijof Amjierdami 

Here in Holland, the land'lyJngfotvery low, they are ob» 
liged to raife banks or dike^ to keep the fea from overflow- 
uigit; yet fome time ago a great ftorm, with a high tide^ 
broke through one of the banks, and laid the country for 
fome miles under water. Going with fome friends to -^ the 
place where this inundation happened, and walking upoa 
one of thefe narrow banks, we faw at a diftance three trees 
(v^, ByC) ftanding in*the water, which we were told, ftood 
at an equal diflance from each other at the corners of a tri* 
angular field; and a pole equidiftaat from each tree, that 
N % formerly 
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formerly was ufed as a mark to ftoot a( with bows and ar- 
rows. Now one of ow party propofed to find the content 
of the inundated .field by the ndp of a ftafF» or meafuring 
rod only, which we had with us. As we walked along this 
bank in a ftraight line (DP) at^i> we canse in a ftraight line 
with the trees C and ^; thence mcafurinff 304 feet, at E 
we came in a right line with the uees C^naB; thence con* 
tinuing flraight i%i'6 feet, at R we made a right line ^th 
the pole in the middle of the field, and the tree at the far- 
ther corner B ; laftly from i? meafuring right forward ijj*6 
feet, at P we came in the line of Bjf. From this, which 
was all we were then capable of doing, is required the con- 
tent of the field y^iyC"* 

IL Quest tax 220, ^^^Merones. 

Being at fea on the &r& of May, and a clear forenoon, I 
fiiade two obfervations of the fun^ and found the difference 
of altitudes 16** 30', the difference of azimuths 34 deg. and 
the difference of the times % h. 15 m. Required the latitude 
of the place and liottrs of the day. 

III. QuiiTioM 22i» fy Mr* Peter Kay. 

One with fix dice underttket to bring up four facet of a 
^rt at a throw ; that is, either four aces, four doces, ftc. 
la feten trials i What is the odds agaioft him ? 

IV. QvBtriOK 2As> fy Mr. Daniel Boote. 

Some time in the fpring quarter X74O9 an obfervation was 
made of the fun, at 24 mmutes paft eight o'clock in the 
morning, and his altitude found 39* ?'• Alfo at 15 minutes 
]>aff ten o'clock (on the fame forenoon) the altitude was ss^ 
57'. From whence the latitude of the place of obfervation^ 
month, and day may be found; and are required, with a 
gedtfaLthcprem for all queilions of this nature. 

V. QuBtTioN 2%$9 fy Mr. Peter Kay. 

SuppoGnff a body in 51* |»' north latitude, to be projedlcd 
with a Telocity of fix miles per fecond, in a fouth-eaft di- 
rection, and an Angle of jo^ with the horizon : required the 
trajeftory, the place of the earth where the body will fall, 
and the time it is in motion ; allowing the earth to be fpheri- 
^al, its circumference =: aso%o miles, that a heavy body 
defcends x6'i feet in a fecond of time, and that the pro* 
je^e laoTCt in 9^ noa*rcfifting medium. 

VLQuEs- 
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VI. Question 324> 4/ ^f' Nich. Farrcr. 

^ Two poits bear north and fouth on Britifh (bore, 
Their cbftance 50 leagues, nor lefs nor more; 
A (hip from the fouth port fets out to gain 
The northern port, and plows the wat'ry main,. 
On lar-Soard tacks a certain diftance, then 
Alters her courfe, fo gains her port; but when 
The diAances compared, the firil was more 
By true fea leagues exa^Iy half a fcorc; 
Tne diftance of the ports and dillance run. 
Include a fbace * as here below is fhewn: 
Now, artilts, by thefe data it's required. 
To find the diltance run, f and courfes fteer'd: 
To make it plainer, and require lefs art. 
Give the folution by a plain fca chart, 

* 796/quare leagues, f Vanations arid lee-ivay alloiMcdfon- 

Now let us fuppofe the (hip to have failed uniformly at. 
the rate of four miJes an hour, and at the fame time that (he 
failed from the fouth port, another fhip fails from the north 
port directly fouih, at the rate of s\ miles an hour, till Hie. 
arrive at a port under the fame meridian with the former 
ports, and is then known to be at the neareft diftance from 
the firft fhip, that, fhe could poffibly have been during; her 
whole paflage, if Ihe had continued her courfe to the fouth 
port: Required the.bearing aud difiance of the raiddlemoft 
port from the firfl fhip, when Ihe brings hex fiarboaid lacks-, 
onboard. 

Vir. QjjEs^Ti'ON 22S> h) Mr. j; Cbrbetr. 

Tn order to furvey and divide the triangular field ABL^ 
Ibidmymen meafure the three fides round, whiUl I took. 
the angles. T43e owner would have it in three equal parts 
aearly divided, b\it as there was no water hut one fpring 
near the middle, in order to have the three fences run flraighc 
from it to the three corners, I took the angles. there, as VvcU* 
89 thofe at the fpring to each corner, as in the fcheme are 
fet down; for. he would have the content of each part fepa- 
rare. Having thus much, as angles, fides, 8cc. I tliought 
furely I might from hence find the lines to the corners (and 
areas^ a^ well as Mr.Beighton in his furvey of War wickf hi re 
couM find the fituation of Newbold, anq diftance to High 
Crofs, Tripontium, Eathorpe, &c. as he fets forth in the 
compartment of his map; for thatbeiides angles, i ihoiild 
N 3 " have 
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have three fides meafured. whereas he had but one and a 

piece. As foon as we had done, night approaching, I re« 

paired home ; where I foand they, blundering, had taken ^he 

three lines sul in one fum juft loo chains. And 1, being 

ambitious to match this mapniakery have been puzzling to 

find a theorem lefs complex than 

his : Now if any of yea could 

affifl: me to do tnts by a fimpie 

equation, I doubt not but his 

F, R, S. might be torn away 

from his name, and more de- 

fcrvedly put to mine. The angle 

at y/=:5odeg. at ^'=6o*; and 

at C = '7o«. Angles froip the 

fpring to A and C, lao^ ; j^, if, 

J30«; C,B, iio«. 




TAe Prize QJuestion, Bj Mr. J. Turner. 

A certain 'fquire, whofe fertile grounds 
Tlic filver-ftreaming Mefbrook bounds. 
Met me the other day, and faid I (hou'd 
Surrey for him a fmail adjacent wood. 
• With nis requeft | ftraight compJy'd, 
And when got there, my (kill I try'd; 
But all in vain: fo therefore crave 
The ladies' help: * Below they have 
Such data, as my friend and I 
Cou'd then procure, moft accurately. 
And for her pains, (he who unties 
The knot t (with B— gh— n*s leave) IhtU have the prize. 

^ DVF and CVF are two different Apollonian para- 
bolas; Fthe vertex, and VB the 
tranfverfe diameter of both ; DB 
ind AS^ ordi nates rightly applied : 
There is given the area Z)/'^ equal 
to i473i poles, and FF'=iFB; F 
being the focus of the parabola 
DFB. 

Again, VACv& the other Apolltnian parabola, whofe arch ■ 
^Vy is to the arch Df^y zs i to a. And the ordinate JS 
(rightly applied) being let fall on the common axis FB, 
makes the area ASF a maximum. Renuired its' parameter, 
and the area of the wood in ftatute mealure. 

f By a fimpie cquatiAB* 
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V60 1^. QjS CSTIONS AnSWCR'BD. 



n5 



1742, 




^u^ions anpwered. 

1. QuESTioH 219 anfwered by Mr. R. Fall of DufdaK 

AS PR -^ RE (a8i-») is to PR-^RE (3S), fo b the taqft. 
of half the fum of * 

the (oppofitc) angles P and ^^ ^^ 

E\ to the tangent of half 
their difference (?3* 10'); 
and half the, fum more -i 
the difference is equal to 
the greater angle [PEB =s 
73** 10') ; the half luro (60) 
kfs \ difference is the leffer 
angle(£P5 = 46^5o'.) 

Then fay, as f5nc Z B (lo«) : PE (aSra) i:%.P {ii^ 
so') : BE (a3**9). Again, s. Z ECD(6oy: ED {304) :« 
s. Z /> (13-10) ^ EC (79-959) ; V BE — ^6; = ii6-04 = 
BC the fide of th^ triangle required. Which fquared and 
multiplied by v'J gjves io664'857 fquare feet, the area of 
triangle y^ 5^C required. 

There is a great many ways this problem may be folred, 
which I (hall referee for aeother place, where the folutions 
to the queftions in the Diaries (hall be farther difcuffed and 
ill uff rated. Only here obferre, that by 3 Eucl. 6, the line 
BLR biiedling the Z By cuts the oppoiite fide into two feg- 
oients PR and RE, m proportion to the other two fide^ 
(BP and PE), and confeqiiently the fines of the angles they 
fubt«nd in like ratio. 

•This queftion was truly folved by Mr. Da. H^flingf^ Mr. 
F. Parrot, J. Corbet, G. Neal, R. Beighton, D. Boote, IV. 
Kingftotty y.Jgckfqn, S. BamficU, E. Crqfi^ J. Milbourn^ 
r. Ram/ay, Philogtnus, J. Ptrwle, R. aad J.Roh'mJhn, W. 
SpUcr, 9xA Mr. Tampjin. 



. II. QuESi 
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136 Ladies Diaries. IB^igiton'} xfA%' 

II, Question 220 anfiuered hy Mr. Ant. Tliacker,. 

As fine 90*^ : cofine fun's declin. {71^ 47') : - s. diff. of 
time (ih. 13') : 3^^ a fourth number =z QO the diftance 
^ in the parallel gf declin. Then to the nat. cof. of the diff* 
of azimuths (34** ='829037) add radius, thefum is 1-82903 7» 
which multiplied by the nat. cof. 16° 31*^ = •958819) the dif- 
ference of altitudes gives i'7SZm^^^9^0r which made lefs 
by twice the cofme (32° =.2 x '845048) = i'696o96, leaves 
•057621082920; which divided by the verfed line of the dif- 
ference of azimuths (34° — '170963) quotes '337455 ; whichr 
anfwers to tTie nat. fine of 70^ 18' ; one half of which 35° 9* 




more hy 8° 13; ... . ^ . 1 , 

Whence there is now fufficient given to find, by the common- 
canons in trigonometry, the latitud<? = 57® 5'. and that the 
time of the firft obfervation was at yh. 26', and the fecond 
at9h. 4i'* 

The analytical hwefitgaiion of the ahovefatd Theorem. 

Given P = 7i« 47' comp. declination, the /,QP0^^ 
^3© 45* diff. time, whence .0 is 
found = 32*, whofe cofine call vt, 
put 2 = cofine OZO the diff. azim. 
a and h for fine and cofine of 4 diff. 
alt. then will bb^aa on — laa, 
or 23^ — I {= «) be the cofine of 
the diff. of the altitudes. Alfo let 
* and y exprefs the fine and cofine 
of half the fum of the altitudes ; then 

yy jfx (= t;) will ftand fot the 

fum, xh;^ya and yb — ay: the fine 

and cofine of the greater altitude, r ,. , V 

y^ ya and yb -^ ax the fine and coiine of the leffer* 

Then by a. theorem in pag^ 176 of Simpfon's fluxions, 
xxbb — aayy -{-yybbz-^aaxxx^i^m', or writing i — xy 

... • • u m+aa-bbz 
for yyt and reducing the equation we have xx = 

x-z-m-aa'^bbz .i^2aa^Z'hMz*-%fjt 
•.' X— yx = ■• ". — z ^yy> and ^ " ^ • 




^yy 



_ i — laa-^^bb — IX z — %m ^ n-¥nz — %^ 
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NO.S9* QUB STI9N8 AnSWSEBO. IS? 

~ =: V the cofiQe of the fum of the alti* 



X — z 



tudes. In numbers ^ i -^ '8100 — ^ iVSt 

which anfwers in the tables to 70® 16' for the fam of the 
fun's altitudes, whofe half (35^ 8' ) added to the half di£ 
(8* is' ) gives 43** 43' ) ^^ greater aftimdc ; whence the leffcr 
is = 06* 53' and the latitude =57** 7'. And the times of 
obferration 7h. 27* and 9l^* 4)^^ ^EL 

HI, QugsTiOK 221 'anfiaered hy Mr. Fairer. 

Firft (per p. 7 Sirapfon's Laws of Chance) ^ X j X 7 X 

|x|x^X6= ~ = the probability that one face 

of a fort comes up at one throw with 6 dice. Then ^'^f , 

7776* 

KB the orobability of four faces of a fort coming up at 

the firft throw with fix dice \ and that of the contrary 

^ — -TT^^j and the odds 777** — 3x«J* to 3X«5*> or 
7770* 

tA B xx^A. Then by page 13, ■' — X - X - "" ^ 

X ■■ ^ " &c. to p, fadtors : here » = 7, and # = i j which 
fobftitote in the above theorem, and it becomes 
ii^HHiiSIiil X , a ,he required probabHity 

7776^ 

ss *8i34, and that on the contrary *x866, and the odds 8x34 
to x866» or as 4067 to 933, i. e. a*X954 to i. 

Anfmerei fy Mr, Rob. Heath. 

Raife the binomial a (') + ^ (5) to the 6th power, the 
three firft terms of which {a^ + 6a^ h •+• 15 tf*/*) will be 
the chances for 6> 5, and 4 aces to come up, which (in this 
cafe) being multiplied by 6, = 1436 chances for 6, i, and 
4 aces, duces, trays, &c. to come up at one throw ; where- 
fore > ^i ■ are the chances for failing to throw 6, 5^ and 

4 Hke faces b 7 trials; whence the wager's difadvantage is 
6870J3 to 311967, or zz to 5 nearly, Tiz. a*i97 to i. * 

The 
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I|f L A D 1 B s* D I A ft I B t. IBcigiian] 174ft. 

ne fame anftuered fy Meronesi 

The number of combinations of 4 aces out of 6 is 15 ; and 
in any one cafe of thefe 15, any two- left out are capable of 
35 variations wkere no ace is touod; therefore 375'gives all 
the cafes where enly 4 aces can be csa(. But fince 5 or 6 aces 
Hftay be call, the number of chances for theie, which is 3 1, 
mui\ be added; */ therefore aU the caibs wherein 4 aces can 
be caft with 6 dice, b 406. Now (ince there is the fame 
variety for duces, trays, fltc therefore 4436 i» the whole 
number of cafes wherein 4 points of any one fort can be calt :• 
Let the whole number of chances 46656 = / ; 46656 — ft43^ 

sz q* the odd^ agaiaft the thrower for 7 cafts will be as ^ 
to X — —■ ,. or as 2*1954 to k 

Mr. John May has, from Mr. N; Stniyck's method; givea 
• very good folution to this problem; wnich ate all the true 
iblu^ons I have received. 

IV. QuBSTien W2 an/iaeredhy Mr, J, Maf- 

Let tf be = fine of fun's alt. at the firft obfervation ; b =r 
that of the fecond; r=:(iiie of the hour angle from d o'clock 
at the firft obfervation ; d = that at the fecond ; and let rrss 
radius; b — /»=^; d—^c^q*^ r—c=rb; andr + i^=^; 

then the fine of the fun's Ibuthern. altitude -will bta'\ , 

q 
the degrees of which put = « : Likewife the fine of the fun's- 

depreflion under the horizon in the north will be — — ^, 

whofe degrees let be = »; then the fun's declination wiH 

be = %oO a5' N. anfwering to the nth day of May; 

and the latitude is 90° — 4w — 4»: = 46® 58' north.. 

This queftion was answered by Mr. Boote the propofer, 
Mr. Robinfon, Mr. A^. Farrer, &c, by a quadratic equation ; 
and by MeroneSy Mr. /?. Rohinjoriy Mt. Ramfay^ Mr. H^ath^ 
Mr. Turner, Mr. Ponvlcy &c* by an equation of the fourtb 
power. Alfo folutions were given by Ens Rationalise Mr. 
Bird, Mr. Pil^rimy Mr. B^mfield, Mv. Ant. Topham, Mr;. 
Clarke^ Mr. Howard^ and others. 

But 
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No. }9' Questions Ahswered. 2J9 

But that we might fhew what may be expe(5ted from the 
intended treatife of the diary qtieftions, &c. where this and 
ether qucftions will be folved by Cmple equations, which 
have their origin from the application of algebra to fpheries, 
geometry, and all other branches of the mathematics ; I will 
here give you the analytical invefligation of a theorem or 
two for folving this azaa queilion. 

. GivenZ0 = jo°53',itscof.=r3; Z^=34«>f, its oof. 
= ^; theZ0PZ = i4°c',itscof,=.r; OPZ^%(,^is\ 
its cof. = </; (fee the laft figure). Put x and y for the fine 
and coiine of half the fum of the arcs © P and ZP^ z and v 
for line and cofine of half their difference; then will xv-^yz 
and yv — X2 be the fine and c6fine of the greater arc P; 
XV — yz and yv-^xz thofe of the leffer Z P. And {by pu 
176, Simpfoi>'s Fluxions) yyvv — xxzz -+■ dxxvv — dzzyy 
z=d. And yyvv — xxzz '^ cxxvv — .czzyy=z b; and fub- 
iHtuting I — zz = vv, and redu. equ. we have j'j^ — zz + 
Mxx — dzz^=^.a; znd yy — zz -\-.cxx^- czz =z b; and 

ifubftituting « — xx for yy^ we get m' •+• zz = ^^ 

d— c 
r= '89449 the cofine of the difference of the arcs ZP and P 
•(rr 26** 34' ) or the fine of the fun's meridian .altitude, which 
.anfwcrs to 63^ ad*. Again, per equation above we have 

^ = —"38410, =.yy — x^y the cofine of the 

a ~— c 

4um of thofe arcs (.ixa*^ 36' ) or the fine of the fun's depref- 
sCon at midnight, =: az** 36* . Whence 90^ ^— ^- ^^-^ — 

'C=iatitude'46**59''; and -^^ — = 20^ 25*, the 

^n's. declination on the nth day of May, ^E. L 

T H E o R E JW. 
4S, 90^ rr- cof . 54^ ^ s- SS"" 57' — s. 39^ 7" . ^ ,«o ,f « , 

^f:T6^j5'-cor.54'^ ^ *• ^^ ^ -" '• 

^ , , ^ s. 90** -f- cof. ^4** xs. 55<> 57* — s. ^o*» / 

.fun s alt. at noon. -^ coi'. z6° ./ - coi: 54° 

"^^•'39** 7' = s.'fun-s depreflion at midnight. Thence the 
meridian altitude is had 63* $4' ; and the midnight depreffion 
<aa^ 34', half the difference of which is the fun's aeclipa- 
tion ; half ^f each fubtraded from 90** is the latitude r^ ^ 
jguired. 



V. QuEs- 
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V. Question 223 anfmeredhy the Prop^cfer Mr^ P. Kay, 
and by Mero&es. 

Smce the velocity with which the Ball is projected is fufli- 
cient to carry it over a fpace of 
6 miles per fecond; and the velo- 
city of the place of projc^ion thro' 
the earth's rotation round its axis 
is o'lSoa miles per fecond; the ab- 
folute velocity conopounded of thefe 
two will be 6'iii5 miles per fecond; 
and the angle which the true di- 
re^on of the ball makes with the 
' horizon 19^ 14' » and the azimuth 
or bearing from the fouth.46® m'. 
Let P^RO reprcfent the earth, R 
the place of projection, ACHB the 
required trajeftory, AOH its tranf- 
verfe axis, CB its conjugate, and 

RS a tangent to it at the point R. Putting OR = d; 6'iits 
= V ; nat. Gnc of ORS (ii9« 14' ) =: j ; radius =: i ; and the 
dirtance defcended in one fecond, in parts of a mile, =: r. 
Then, by p. 23 of Mr. Simpfon's Mathematical Effayt, the 

traafverfe AH will be = — — - = 17165 miles, the conja* 

gate CB = — -j^ = 1*633 miles; and the time of one 

entire revolution = 4h. ayra. 13 s. from whence the ti«ie 
that the ball is in motion will be found 4 h. 6 m. 24 s, and the 
arch /iP^defcribed, in the plane of a great circle round 
the center of the earth, in that time will be aoQ* 14*: but 
the angle, which that circle makes with the meridian, is 
found above to be ^6^ aV ; from which angle, and the two 
given fides including it, the third fide of the triangle, or the 
latitude of ^he place where the ball defcends, may be found, 
and comes out 28^ 16' fouth : A\Q} the angle at the pole, 
from the folution of the fame fpherical triangle, will be 156* 
30'^ which being added to 61^ 4^' the arch defer ibed by the 
earth about its axis during the time the ball is in motion, 
gives ai8* la' wefterly, for the difference of longitude re- 
quired. 



MeronesV 
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fAtrGncs*i':^^fnvfr, 

•fo ^nfwer every part of this problem at large, wovld 
require too much room: I IhaD therefore only explain the 
method of calculation : 

1. Compounding the earth's motion, with the projcifHIe's 
motion, I find its true velocity to be 4*iiiaS, at an -angle of 
elevation (above the horizon fuppofed at reft) ft9* »3i',' 
making an angle with the meridian 46^ %z\\ 

%• By propofition 15 and 17 Priricip. I. the latus of the 
orbit is = 9301*53 ; the traiifverfe axis of the ^Bipfis s= ' 
1 7%s%*A% ; and the periodic time = 4 h, 29 m, 

3. By meafuringthe area of the fllipfis» and part cutoff 
by the earth's radius ; the tii^e of tli« JUght above the earth 
will be found 4 h. 8 m.-3x*4S. in which time it comofehends 
sSi arch of the earth (between its rifing and falling) = 
«o8« 37'. 

4. Therefore, by fpherical trigonometry, the body falls 
in fouth latitude iZ^ 48' \ and the difference of longitude eaft 




t lig ptuL - e tke -body iaHs in wtH-be in 1^4* -6* etft longitude 
from the place. of proje^tipn. 

Mr. Dunthorne, Mr. Ra^nfjayy and' others have attemoted 
the fblution, but not with the fame fuccefs. In a queftion 
fo curious and intricate, it is very furprizing, that two per- 
ions, at fo. great a diftance a& above %oq, miles, (Iiojiild {o 
precifely agree in .the numbers : This fliews, that, in thefe 
things, Mr. S>mpfin\^ £ifays,^c« come up to the fame per- 
£^on of die wonderful Sir Ifaac NeiutQU^^ Priodpia. 

. VI. QuES- 



I. Question 219 Conflruiicd, [^Which by miftake 
was omitted in page 1353 

Construction. Upon PE deicribe the Icgmeat of a circle 
capable of coiliaittliig an ^ of ^o^ ; and having' completed the' 
circle, from F, the middle of the lower iegment, through R dr^w 
a tine td cut the circumference in B\ join the poiots P, B ^nd £, B, 
and J^FB draw DL^ cutting EB and PB in C and i, and ABC 
wKI be the triangle vhoic area is required.— *— For tlic Z.ABC 
being, by conftru^on, 31 6o», the ^^ FBE rr the half of it or : 
t<f*i and the /^ DLB a right one, the Z^BC^ will aUb be av 
tfc^-, and of courfe the A ^-B^ equilateral. 

Diary Math.^^\.lh d 
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Lapis s' biA&iBS. \^BeightonX <74a« 



♦vVI* ^QjifESTiOM 224 unf'mercdij Mr. W. Daniel. 

From an analytic proceis (vhich ihalL be publiflied eUe- 
where) b deduced this 

II 



theorem. The fq. root '^- 



cf- 



796* 




^^if— +a5*;tbat 

is, V i^bToid = 41 near- 
ly, made ipore by (5) half 
,.tne compared qilbnoces, 

make 46 leagues, the dif- 

tance between tnc &uth 

and middle pott ; and lefs 

by \s) half the compared ^ 

-diflance = 36, between 

the middle and north 

port: therefore 8a leag. 
. IS the diftance run. The 

area 796 h- by %$ g^ves 

3 1'84 = PE the perpendicular. Whicfc fquarcd aiid takcti 

- from 



* VI. QjWBSTIOM 224. 

,CoNSTau*CTipN. Since the. pcrpcudicuJar of the A iV£<S is 
jpTcn, being a )d preportiODa} to \ NS ^nd the fide <rf the /quare 
€Xpre£&o|[ the given area, the triangle itfelf may be cofiibti^bed hy 
piob. t6 of SiHfsav*$A^!^^aj.^ ed. Or, perhaps, more ele- 
.gantly thus : At N J. to NS ered NG =the fivrn perpendi- 
' cular, and contioue it toH To that GUrzNG ; wi\b center ^and 
radius SK^ SE — NE defcribe. a circle ; then by prob. Xllcif 
Mr. Law son's Taffgenctes, find the center of a circle which ihall 
^ touch thai a^^dy £icribcd, and likexviie pafs throullh the points 
N and H, and that center will be the vertex of the triangle -f*?*^ 
,By either of thde xiiethods the. A being dcTcribed; on £^ pro- 
duced and parallel to NS like SC and CI proportional to tbe 
^nnifOim velocities -wjith which the (hips move from S and N; then 
oa an inddSnite line dcatwa throtsgh the itotnts 'D^ Sy lee fall (ke 
J. N'F,and cQmpkte the para!!^!ogram NFJBAy ib will B^ be 
'the ntwimum fought-^— For conftitutiug any other panraHelogram 
J^fha\ then fincc, by fim. As» Sh\ hf on {Euc, I. $4) Na i-z 
SC : C'I,,and.likew^fe5fl : BFzn NA : : SC i CJ, the points 
h and d, B aind A^vnW be contemporaneous pofitioos of the two 
£bips; andby £irr..I. J 8, A7!or ba n greater than JVF or J)^. 

. jjad BA been required of a given leugdi, NT need only^ have 
t)een taken equal to that length, and, it ^is maniliefi, thercsuindcr 
«f t^e cQiUtrv^jtS^on^FOvld.haye j^fben pcrforxned^^^ 
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&om the ftiuare pfiJE, leaves Hoi'2i44f whofe root « jj'* 
2= 5 P. Let B and >^ reprefeot two cotemporarypoGtions - 
of the ihips; and -their motion at B to that at P; as 4 <o ' 
5 J, or "as I to 1*3751 ap<i w e hate this theorem: SB 

' rJi'/Xl'UfSw n^'' "■«■ *■" " ■•' 

if7i : : «i'4^ : 30*18 « SP, which takeo from SN, leaves 
j^-ia = pa: AUb 5 P-^-S^ leaves 13-38 = P.^. Aod hy 
4ir £uc. I, v^J? =3 34'<z leagues the diftaoce of the Brii Mp 
from the middle p<^rt> when flie brings her "ftarboard tacks 
oa board* Theo by trigonometry, jLNSE = 43** 4^' • 
Therefore the courle of the (hip S to E was N.E. i** 13*' ' 
northerly; and the Z PEN=z »7^ ex' : .'. the fhip bears 
from E to N, W-N. W/j« »i' northerly, Laftly^the Z ./^P 
=t«iS 53*.' H^ce the port J bears from i?, W. S. W. ©• 3 ?' 
wederly. 

7% Prapofer^ Mr. Farrer'ir ^nftsicr."* 

Lct4i» = 5Ar:aeoleaguos< %n:siSE^'^ EN^\o\ i,f 
.ssSE -h jffiV foaghti Then ;>/ + jr = i fwn of the 3 fides, 
If if-jr = 4SJF; y-^«:r:5^; thence halving the 3 fides the 
fifuare area wift be /« 4- jr x jr — ;;« x w— ^ x ^/i -+- » ; that is, 

;.*T^* = ;;iiri^; erg6,J^=^/^^;^=4X leagues; ^ 

and SE s 46 leagues, and E N:st 36. Hence the courfe on 
the larboard tacks is N«;^43^ 48' £. and the diitance 4^?kag. . 
and her courfe on the&arboard N. 6%^ ix' W. and the diF 
tance 36 leagues. • 

Now, let A aad'J? reprefeiit the tWo (hips at their neareft 
approach, and let fall the perpendicular ^Z?;^and put q ^ 
fine /LS\ f ^\x& cofioe: / = 5*5; r:s4miles; d ^ SN\ 
and z = y^ATlbught. Then ^— « =s ;/i; and (per queii) 

/ t r < J i2 I -^.= o^^; and (by tng.) 11— ^ : ^ : i-— ' 

= 5/); and I :^ :r^ : ^^^DBiihtnSA-SD:=i 

^D =i±=££ZZ£££; fubftitutei5=ri + ^; then^^D 
=± </— ^z : And (by 47 Euc i.) JD^ +DB* rs >^^* 
g T^r^^ , ? -f, dd-^tdhz -4- /^^«ir, which imiftbe a mini- 

mum, and its Jgxion *12£!1E£ -. a^^^--!- j^^^si 3= o. 
0-4 - This 
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X44 Lil»i*»* DiAEils. ZBeightml J74i. 

Thk reduced gires z =— — j— =49*5498 leagaes s= ^iV; 

and 5'>/= ac*43^o leagues; i'-ff =5 ^t'jjojjs leagues. And 
the middle 4>on bears from the firft (hip, when (he brings 
ber ftarboard tacks on board, foutb. 6^^ s%' vefterly, and 
dlifbnt 34*6a leagaes. ^E.L 

Tbis qneftioo was anfwered by Mr. R. Heathy Mr. R<^eH 
ftobin/on^ Mr, John Jackfott^ Mr. 7. Terey^ Mr. ^^/ir. ^r^, 
Mr. r. RamJJiay, Mt. /. P<m/^, Mr. J: Turned, Mr. ST. 
iS^/r^r, Mr. T. Birdj Mr. /T^/Z^r Trott^ Mr. RuGibhons^ 
Ens Rationalisy Mr. J. ^^f)', Mr. J. Hemming^aj^ Mr. 
/?/V^. Picrcjt Mr. ProStot^ and Others. 

* VII. Question 225 anfwered fy Mr. John Watt*. 

The fum of the three fides (per queft.) =100, 

r 6"^^ a: 50* *) and from r ^© 5 3= no* 
The apgles < ABCn 60 > the point -J CO A^ no 
C -^Ci^ — 70 ) e within tJQB^ 130 
Call Cif umty ( 1) ; then per trig, as s. Z ^ : i : : s. Z C^ : 
JB 5= 1*2266, and s. Z vf : i : t s. Z ^ : JC = i;i305. 
And the fum of thefe three (fjroportional) fides is = 3*3^7 1- 
Whence by ratio, or proportion. 

As 3-367I: i :*- 100 : «9'786 zzBC^ Let >f and /» ex- 
3*3671 J r»266 : : 100: 36*538 = BA > prefe the number 
S*367X : 1*1305 : : 100 : 33*674 = AC j of degrees in the 
angles ACQ and BCQ> refpeftively ; n and y^ thofe of 
BAQ) and CAO ; v and /, the angles ABQ and CBO* 
Then x + iw = 70**, per queft. And otH-*ho + / = i8q 
(by 17 Euc lO .'. w + / i= 70* ; confequently x is = /. 
Again, > + « = 50 ; and n •+• 130 ■+- 1* = 180 ;.*.» + t; :^ 
50 ; 'consequently v = r. Whence if x and jr denote the fine 
and cofme of the Z CB Q>\ c and w that of ABC; then 
will cy^xm exprefs the fine of the angled'? O or CAQ. 

And 



• VII. Qv p s T I o M 225. 

The i^AtC itfeff may be detecmine^ by the coiiftrudibn given 
to prob. 44 in the Matbematidatt, or by firft defcribing a triangle 
fimilar to it ; after which, if on -4 B and A C two fegmenU of ciiclcf 
capable of containing Zs s= to i3o* and iao« be dcfcribed, their 
point of intcrfedtion will, iti» plain» give the phce of the fpring. 
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Nd- S9^ Qj;£ $TioHS Afiiswsil^o. 145 

And (per mg.) s. jLCQS (n) : CB {i) :: s. ^CBQ{x) • 

ft 
i <--<- ^-^ = Q(7. Coofequeotly -t— ; • = — • , 

a:^ xkc^pxmnt and /• ^ =r — ' ^ ^ — H — , the 
^ » p4n pm € 

tmsa^s^ntpt'EtlBQ}* Aed -^ = x'5x9tf6 Ac anfwerlbg ip > 

"ilic taMes to n^ ai\ Therefore theangle -<# J (J^ss a6* 41' ; ' 
whence (per tfig.) is fotiod, ^ 

Coains Poles a. f. p. 

®t^=»r38S=:Sr5a«3') , €AQ>B±:is X 33'9fi 

©'C = 17*41'! = ^9*7^41 J ■ CC'©^=i6 O *0< 

Aad the cofifeofof tKe whole Md ^ J Css4f o 20*46 

./Wr. John ^Jackfon V Anfiaer,' - 

CiUiBgf/^(7(tf>i ^^jg (^); BC{,c\ And finding the Gdcs as ' '^ 
abiove. Putting mzi%, A(z>C^CB A, and <^ = cofinc ; n =s "' 
%..ACQ)B\ and i = s. j^O^. Tbeii>= s. Z.i5r©yy as 

-' -- - /l— Y* 

C-^©V Vx— jr* ^cSicofinej andtang.sr V -•^"iT^s:^; - 
X a: 8. d7-ff © -=: -^C©/ Thea » : r : : i j ^=t C©; aiid "*^ 
«r t A : : ^ .^ -2--: ^^ . con{«qtiendy ^ i= — , /: y ^ -' 

^-^, and'^/s — i/v =r -.— <• trinfctofcd^, viz^^^^ + (/jr ' 

af^ -^-cpidy ^ _^ ^.y.v -^ demy z ^ ^y?,-^ </<^^ 

— , and 2 - ^^^ , ^ ?= ^^^'w* 

^ y, ', confeqnently^ = ~^jj^ = 1-995-3! f^,*. 

»/» •'• BQAz=: a6** 35', Whence the lines and areas as ' 
above. 

This qucftion is v^ery elegantty folved hyVlr, Turner and 
Mr. Farre^^ who fay there's one of the fame foi't in Ronaynesr 
Algebra; folved tlaere^two^ways, but in a tedious and cluru* / 
fey manner. 'VIt, ILkobinfoity Mr, TjRobiTj/cft^ Mr, Bam- 
field, Mr. Williams y Mr, Chafple^ Mr. Havijay, Mr. P-ni^le, ■• 
Mr. Heathy Mr. May^ Mr. Btrd, Mr. HaJtingSy Mr. King- ' 
JioHy Mr. 7>o//, Mr. filgHm^ Mr. ^/^Ao^, a«d ibme others, « 
have in yairious metliods girenib]uuoas:'tosliis qutlkion. 

O J * 7i^ 
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14^ LA9IC8' DtAftiCs« IS^hhn^ 't74t. 

Th Prize Qusstioh fohfd by Mr. Ant, Thackcr. 

Putting X =.F^ the focal diftance, and proceeding with 
the nature of the parabola, we get x =3 %s ^ fl^% •'• V^B :S 
50, and jDiP = 70*71. 

For any variable abfei/Ta put x\ and ^ for its correfpon^- 
ing ferai-ordinate; p for the iatus. redum ;4<l€^w jll p x ^yjf 






exprefs the nature of thjc Curve DF; - v x* +J'*.5r' 
^ Vp j>. + Ayy = the fluxion of the arc D^% whofe fluent 

fa JL ^jprxj^ +i X L. '^ + ^/>^-^-V'' = the length 

a^ %4 p 

of the variable arc, whkh whenjr = 70*7 1 is 89*$ar4 == -'^^j 
the half of which 44*9457 is = the arc yA\ which call z, 

jin4 pat -is: Z-^li: -s ^ . then will — f^, + 4^ 

i. i& cri6z ; and *— r^ X pp — 64j'x- ; or if for p be 

put d^y thendft) — ^ ' i"^^' '^ 4a^ t, S =^ j6z; and 
lad) / =2 4\/j^x; whence per (i) equation a 

-CoTTcquently j:^^^^^^ = ^,; hence.* + 

h^ — xa^4 L.'i— 11^* L. ^ — I = o ; which id fluxions, 

»nd each tern» divided by h^ gives 6/6* — 8>? — 4:J&' I-.^ 

-v^ 44^ L. ^ — 1 4/* = y^. And proceeding according to cafe 

«ft, p. 8 1 of Simpfpn's ^flays, we get (if no niiftake be made) 

^ = 4*133926; and from the equation — ^r--^ + 4^ L. ^ 

==x6..Ishkd)>==^:^;^:^^^^^ Andt'ie 

area r.yy^=?i5x6 nearly. 



Mermes 
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Meremes anjkwers it thu's : ' ' ' 

_Iii the parabola DV we Jhave %VS* = D^»/ aad 
T/^J?XD.i? = i473T; whence Z>-ff* = 4999'9v; VB^ =: 

;a499'96*' • - 

In any parabola, where x == abfci/Ta, jf = ordinate> a » 

latus re<5lara; the rfui. curve ^ y s/ i + ^^; and the 



=v 



therefore TZ^rr 89*89 ig, and F^= 44-9459. Let a para- 
bola be fuch that x^^zr 1, and the curve a minimum; exi 
punge tf out 6f the fore going expr eflion of the curve, and 

put 2 = H.L. of ^ + v/i + *^; and then s/ ijy + JL 
+ *^ — is a minisium ; the fluxion of this made == o, there 

4 ' ' .«_««_„_ 

1 / , 4 1XX , : — 

comes out Z: = -^v i H ; or — -Vx -♦-4x* = H. L. 

axjf ■+- Vi -t-4'v*^ ; whence by reverfion of feries, jp =a 
•986408; ^'rr 1*0X37^; the' arrTe==i "47^7; and in the para- 
bola JF, where the curve is 44*9459 ; we /hall have P'S = 
169-9823; 5./=r 30'8i4i; and the area ^^^=r 6 15*91 r; 

This.queftion has exercifed the faculties of a great num- 
ber of perfons verfed in the moft abftrufe and higher parts 
of the mathematics, has occafioned a good deal of ipecu- 
iation and cotitroverfy; and the beft of attith have been 
doubtful, whether it is poffible to be folved by any fcientific 
method ; nor can I apprehend I have received any fuch {6Ii^ 
tions, unlefs thefe two above. 

The latter by Merones^ a perfon fo profound in theft fci- 
ences, that he is equal to the mof! arduous taflc ; by hi&.dIP 
ference between the abfcifs and ordinate feems to oc rig^t, 
yet do not read'Iy enough comprehend his procefs : And as 
I have long i^iih'd X could difcover who lie is, or how to 
dirc<Sl to him ; I would now heartily beg that favour, and 
that be would pleafe a little fur ther to exemplify how the 

cxprcffion above, v i^y+ — 4- '^ put into iluxIoBi 

yy 4 • 

tnakes z = ---Vj-f 4x*« 

... . Tin 
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I4l L^piBt'XXiAHixs^,. IM^iglifw^ t74^ 

The propd|er Mr. Turner, Mr. HeaiS, Mr. ftrrrr, Mr. 
Dunthorne, and fcveraj others (ia their folutions} make the 
abicifla and ordinate equal, ^vhtch though it does «ot much 
diffbr fronvthe truths yet49 oot really fo«^ 

MiRr 



The' Diary Author bating as lhov€ exftf eiTcd xdeiirVt^fhai^pi 
ibmeparts'of the iblUtioo by Alerwes (W- Emerfon) explaiuedto ' 
hins >axid it 00* where, appear itig, tbat i know of, that he received ^ 
»By £»rthcr account of it ; i tfaiak it my dmy, a» an EStery to fup* 
ply a particular expianation of the faid iblutioD, notwithibodiog . 
the Editor of the Rcpofitory lus thought fit to pafs this Queftiou > 
by int fricnce ; though bis deckr^ inteotion at the beginning Wad^ ; 
10 • fupply^dcfc^a by rendering the <^t(U«>Bfi*pcrfe<l^ clear, and '' 
their' fubfequeot aniwers as ^fyto be undAftood as the Batuit" 
of the fubje*a will admJfr/ 

The firft principle of the iblutlori h^to find the curve a mini- ~ 
mum under a givcu area,' inAead of the area- a maximum and, the 
curve given* ai in the queftioi^ v«4iich»i« the fantir thing*. Mf. 
£mc<|lson ailumes another curi'e fimilar to the curve required, 

whoie area is -, or ir;r =;: i ; and if us; the parameter, tlicntfa * 

. y*i from thcfe two equations we have * =: -, axx) a ^-^zzjH 

J 

alfo -=:^j rr-jssxjp: Kow the general caprcffion for the length of ' 
rhe curve being \/ij^ + ^ 4- i « x H. L. i^ -h V^i 4- ^. 
by writing/' for a in thi» expreifion, it b&:ome» V J/* + "iT 

+ ^ XH.L. — '4-Vi-h-^=: a minimum ; the fluxion of 
v^lcli bctn^ found in the commOa way, and tteade s* o, th e equa- 
tion gives z or H. L. ^ + \/i 4- -7 ==^^» + ^'' *^^'* 

(putting X inft€ad of -) yi 4-4** = M- ^- *'*. "♦^ 

• 1^1 4*4 x^, which thrown into a feries, and reverted, if is fknmd; 
thence /, and the curve. Then, by fim. figures, he proportions 
thus, as the length of the curve thus found is to the length given 
in ilie queftioo, fo is x aodgr here found> to the abfcilTa and ordt' 
mtc required. 

pigitized by LjOOQ IC 



.If^ 39- 



New Qj? b «:ti o»u 



«4* 



Nf r. Turner 
Mr. Heath 
Mr. Dunthome 

Msrones 



DV 

89*89 • 
89*8914 



44*945 

44'94J7 

44*94 

44*94i9 



30*39 
30*3905 
3<»*39 ^ 

f^y^ 30*814 \ 

t^^a9*9g» 5 



SVA 
6j5'7 
6i5*7»> 
6157 

6u*9i 



If any ratio could be found between the ordioates and 
abfciifas, then this problem rotght be folved by* a (imple 
equation ; but as the nature of fuch curves do not admit of 
tfaat^ it feems irapr»6licabl^. 

Of the Eciipfes in 1 742. 

Within ^e (bhere oft^ife earth's orbit Will happen four 
•dipfes; two of the fun, and two of the moon ; but all inri- 
fible In our ifland. The firft of the mooi^. May the 8th» 
near noon - the fe<^ond of the fun, May the flid, at xi h. 30^ 
p.m. the tnird of the mogji, Npvember the zft, 37' p.m« and 
the fourth of the fun, Noreraber the xitb, at 18 h, id' p.m. 

New ^eflions. ^"' ^\ 

I. Question 22$, ,fy /Ifr, The. Ramfay. 

I'm in love with a damlel who hai bcautv in ftor^, ' * 
Befides a large portion : — Hercharms I adore ; 
Her efleem and affections at length Tve obtain'd. 
But her father's confent, as yet, is not gatn*d, 
Unlcfi the conditions below I fulfil. 
Which is a taflc far furmounting my i(kill. 
He infiits that a method I to him mkke known. 
How to find the content of « field of his own, * 
Without any more data than what he defcribes, 
I mufl find the faid * area, as aifo the fides. • 
A triangular form is the fliapciof'tHe grouml. 
The hedges as ftraight as moft are to be found : 
Without the faid h^& grows an oak and a pine, 
Betwixt which faid trees, if one fuppofe a ftreight line. 
To one of the Mt^ it would parallel lie, 
As he fays himfelf did accurately (fry. 
If the field's longeft fid^ extended ^ould be, 
Juft eighteen chains farther, it would touch the oak treet 

* The area /* be a maximunijt 

Th^ 
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; TBe'inne In a ffreight line lieji with* the third iSde, 
Biitant exadly twelve chains, when 'twas try'di 
Moreover the diftatoce betwixt the faki trees 
lyjufl; forty chains.^-^— And ooWj I^rdies^ j^eafc 
Some affiftance to lend, my content it wilTprove : -. 
JQelays being dsCn^roQS m matters of love» . 

II. Question 2^7; ij Mt* PiCltcr Kay*- 

Suppofing a pendulum, .whofe length is ' 29*2 inches^ aod^ 
its bob or. weijghtNi7 pounds 5 10 find at what part of the rod ' 
of that pendumm, a weight of one pound muft be fixed, fp 
as to have the greateft cSWt in accelerating the pendukm^ . 
or, fo that the time of thie vibration m^y be the (houm* 
pf0>\ti The rod itfeif being fiippofed yoid of gijiTtty... 

HI. •Q££8Tjoii'i28J fy Mr, J. MJiy. 

1^he^grea^inut}dation5 we^have had here h«ely in Holland/ ^ 
h^ hioabove fix hundred thoufand acres of land under wa- 
ter; atid^bath ruined and wafhed away the boundaries, that ^ 
it is almoft'-impoflibtef again to determine each map's pof* 
feffions ; bUt tb help a friend^tand prevent difp^tes,- your - 
affiftancejsdefireUV . , 

He had a piece of fan d/^A*P^2>i: which was divided into - 
tWo eap«(^ {xascsv.by the right Knei^/*;.of which the part 
^jD^r was. a geometric;^vfqaare; and the other part Pi'F 
an apolloinan parabola^ ^-the vertexf and F its focus : but 
aH was defaced except the fide vi/Z> ^ which we with fome 
difficulty' meafu red fift^i^two chains* So that no fix the - 
boundaries again .there -is required the lengths of the fides - 
yP and FPi It is alfo expeded that the points T, F, P, &c ; 
ht determined by a geomctqcal conftcudtion. > 

IV, QjtTBSTiON aay, ly HurlbthFcinbo,- 

Suppofing'an homogenous fluid, equal in dehfity andimifl^ 
nttude to the earth, to revolve umfbrmly about an axis; io- 
tliat the greateft diameter thereof ^rmay be juft double the 
axis freim pole' to pole ; to find the time of one entire revo- 
lution; with a general theorem^for die folutioo. of other 
q«^ttioQs.o£ this oatiRt*^ . 
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I V.tQussTioif ^jo, fy Mr, Jdin Tumcr. 

' Snppofe tbe. bung diameter of a {flkcrasdal csJk: were 40 
ttnckes, and its diiigooftl 4S indies; it is required t#iindthe 
.head diaxn^rter of the leaft iUiefoidal caik poflbl^, haviQg 
. the aboveiaid dimeDfien^ audits content in ale gslloBS^ 

VI. QuESTioM 231, fy Mr. N.'Farrcr. 

-^On the ftoth of December, n^o, at ten minutes paft eight 
at nifi^t, I 'obferved two noted fixed ilars on the meridian; 
the cEffercncc of their Altitudes thirty-feven degrees 5 and at 
ten o'dodc I ibucd^thetf azimuths 31** 40' and 61** 45', both 
^wed, and their difference of altitudes. 3 «•. ^Quere the lati^ 
tude of the place of obfervation f 

VIL Que ST I pM aji, hj Mr. Atxt. Thacker. 

'Ifx» +>* — 945J'af^o exprefs the nature of the $:u we 
J Mi and t504oo'be the area of the fpace y^MP; it is re- 
quired to find the area of the greateft parallelogram that can 
'-lie infcribed in the iaid figure AM Pi 

' VIII. Question a^^fy Mr. VAch. Picrcy, 

If x" X « — xl* = y% when .n rs s: 1000, - required the 
■Take of X, y being the greateft number that poffibly can be. 

IX. Qu-Es^i OR 234. 

A father at his death bequeathed to his daughters thcfc 
^portions, viz. 

To the eldefthegave 'a* of 1000 pounds. 
' To the fecond '3 ' of icoo pounds. 

To the youngeft •4-* of loco pounds. - 
"flow much w^s. each daughters's portion ? 

TieFRiziR Qr&tTixjN, fy Mr. Heati^ 

Vificit amor pair'tx.' • ■ ' 

Where, with his fleet, our noble patriot fails, 
l>uccefs o-er all his <:ondu(5l ftill prcTuils j- 
Intent on public wrongs, he ftems the tide . 
Of Spain's opprefEo*, infoleace, and pride: 

Brave, 
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Brave^ generous-minded, not te bewkbftood» . 
A hero conqu'rin^ for his country's good. 
Kor could Vain boafts cheir Porto Bella Tave^ 
He took k, as he was refblTM to have ; 
. Hb tfaUnd'ring cannon rend the liquid iky. 
Hot iroQ tsnUa the iron cafUfi try, .*i 
And ftorms of ruin round the harbour fly. 
Pour*d on the land» behold each honed tar, 
With fword ifa'hand, afcendfng to the war, 
• Their country's wrongs are bpiKng io each breads 
Bold in revenge, dauntiefs, all forward, prefs'd. . 
The Spaniard?, aw*d, and in a deadly fright, > 
Shrink back fof refuge to the woods in flight, > 
And leave the Englifh mailers of the iight> J 
While loud huz.zas from deck and fhof^ refound* . 
And the glad viftor with applaufe is ciown'dl 
Th' obfcuring fnioak uncurls itfelf in air, 
And Britifh berofes bright inarms appear ! 
The conqu'ror now, as wifdom does approve,. 
Divides his treafure, and withal his love : 
With love and joy each JBrltilh bofom burns, 
And in new conquers all exprei's .returns, . ^ . 

Chagre is conquer'd America does fhake, 

Spain for her wrongs muft relKtution make; 
From fhore to (bore tlie vi<5tor bears command, 
And Vernon ! Vernon ! rings through all the land 1 
Whofe anions an immortal record cfaim, 
Aiaongil hi$ (hining aooeftors of fame. . 
Late * news I've heard, ladies, I wifh it true. 
And as ycui; hearts are therf^ fo mi^i^ all you. 

The QjJ E s T I o N. 

♦ Admiral Vernon failingon a foiith courfe, from Jamaica 
to Carthagena, fees Don Blafs right before him, Iteering 
due well, along the fhore. He now continually bears dif edlly 
upon him, in a right*lihe; when coming up with him, it ap- 
pears that the Don had failed 8 leagues during the chace, 
and that the find admiral was 7 Jeagocs diilant from him 
when the chace began : Now, fuppof^ng each fhip*s motion 
to be uniform during the wTiol? chace, to f nd from thence 
the diftance failed by Admiral Vernon. 



^lefttons 

Digitized by LjOOQ IC 



KTO. 49 Qj7 ESTIONS Antswerbd. 
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1743- 

^efiians anpwtrtd. 

I. Q»K<TiOM 22^ Mtifwend hy Hurlothrumbo. 

LET J^ bcgarallel to CP\ 0P:=iar=:4^, OJ=zh = ji' 
A^:=z (PC) = ^ = 12, and O^zz x. Then the area of 

.•^3^'(^C»)::thc 
fuid area : the area of 
the A y^5C, which, by 
the qucftioajjsa maxi- 

nmm ; /. "" "^^ X : (7/4!/l r ~" ~» 

• — ^ijVir£f — ** fe aUbajnatximum : Wlieoce a kSTi-T? * 
-^^^•f cc xax^.^IF+Tcx y»4-y* =o: from which the 
raluc of X is found = 7^69^6; ^t7i= j»"jox4; ^^=?io*J4W; 
•'7^ = 7j[*5a ; aod the area 4 1 a« »x. ^|>. 

Merones'/ Anf^mer. 
Draw JD C parand to AB ; let PCizhyOA^^ e, PO = ^r. 




tf — X 



= ^ — y; and let/=:rr — ^3, f ='cr + ^^: 
Then, by the rule far finding the area from the three fides, 



X tf— xl* = area a max. this in 



•// H- 2/XX X* 



- fluxions, and reduced, gives x* — /x' — 4/x* +^//=:9, 
and X = 7*698, and the area = 615*57. 

This que(Hon is truly folved by the propofer Mr. T* Rafn- 
fay, Mr. Ant. Thacker, Mr. HefnmingnjJay, Mr. Farrer, and 
7j^. Copper, by a procefs much spiike. Sue as I was at 

Diary Math. Vol. II. ? fome 

Digitized by LjOOQIC 



,,54 -LADiE5':DtAMK8. l^efl^i^tonJi I74S- 

iomc trouble in folving it m a mcthad diflfeient from any of 
them, before the receipt of theirs, I will, for variety s lake, 
fcere give it, though I don't think it at all better- 

J^:ziPCzzi%iJO^i^\0^=^%x. Thefumofthe 
ArlcTides is 3'o + ix..half fam = ij + x, the difference 
between half fu m and three fides are j-^-Xy x — 3 > awi 

— X ; then %/i5-|v « xxj — xxx4-3X*— 3» »• e. 



A/^^Ax'^ -- X* -^ aoaj =: g, th e area of OJ^ But as xx 
t « : : *o — X 



2 X i;^Ei!l = area of the A ^^C s= 



a maximum; which in fluxions is zxao— xl*^ax2x »o— x 

X »x— axz xao— xt* = o ; which divided by x x ao— x* 

^ves i X ao — X — %iz x x — «xz x »o— x =; o ; or 

' «oi X — z X X — 40^2 = ; A 40 ix — z XX = 4QX z ; -'. .« 

^_4oyz_ but »34xV— x^ f-40?i = 2\; in fluxions, 
""aox — xx' 



r. iQggci iiyy — x» x gox -^ x*, orjjoxa34**-*x*-^ao^i 
--. jjyjf -:-x* X aox — .V* ; in nnrabcrs is 46S0X* — aox* 
-^•40500 = a340X — *ox* — 1X7x3 -f- x* ; ordered, 4» 
jfJ — ii7x^ — 2340X* ^* 40500 =« o 5 fso9i whience x 19 
/ound = 3-8493. and ax = 7:6985 = C? |^ 

Put-* = the,length df thepec*dob*ot «? a^ta inches ; w s: 
weight of the bob a? pounds ; v = the weight to be fixed to 
the rod = X pound; and x=:the. r<^quired diftancc thereof . 
from the point offufpenfiop ; then the driftance of the center 

>f ofcillation frqm thatspq^rt will fee ^^^ ^ ^^ , which by 

, the queftion ought t o be a tninimum ; and therefore axxv x 

aiv -^ xti — vx X a a*w + xxv = o, whence x is =s ^ 

v X.. .., .1 .1 =: ;4*46S6 inchc$« 

'^ a/ ' ' 
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-ftfr; J. Watts. 

The mdmeout of all moving bodies »« as a red^angle of 
tkdr celerity and ma&, aD4 the celerity of a peDduluoi as 
tfs lengthy Bic. , Then the ceater of ofciUation of any cooT* 
pound FNenduium (by Colm Mac liiurio's Fluxions, lib. a« 
P-455) i* egual to thefqttares of the diftances muitiplfed 
into their reipe£kive weights, and their aggregate divided by 
the (urn of the momenta; therefore [the anfwer as above^* 

This queftion was anfwered by Mr. Ramjkyt Mr; Famn^ 
Mr. Maj^ Mr. Sharps and HurhtbrumbQ* 

III. Q«sf ttoi^ %2^ MT^iredhy Harlotbrlimbo ; 

Upop the given W^tAD defcribe the fqoare ADVT^ 
kad from the focus F» 

and vertex V^ the para- ' ^-"-'■""'<%. 

bolaW>; bifea/^Kwkh JH Jr/^ X 

the . perpemiicul^r RG^ 
and take HG ^liAD.' 
and from the center G 
vith the radius Gy de- 
fcribe the circle VPF^ « 
and frorii the point P, 

where it cuts the para- ^ "^^-^ ^ 

bola, draw FP, then will '^ 

^Z>ri>F^ (by book X prop. 30 Tfcwton's Princip.) be the 
fi|;ure requirea. 

ILf this Jig. a line dtawnfrgm F t9F is omitted^ ^ub 
tbtrtader may Supply^ 

Anfwered by Mr, Farrer. 

I^et wrisrFrso chains, * = f^5; then m-^x^BF^^ 
and, per conies, PB = %ymx^ and the area of VPF =: 

^Vmx -»- nf^xVmx = mm\ this equation reduced w 

«» + ««r»* +>«f *x — 9^t =; o \ hence » =r 34'77x6i. 
4^ = 85-044, FP:=^S6'y7JS7, and the arch A^P =: 93-74^ 
Chains. And the ootats f^, P, and F, wUl be determined bv 
the foltowmg conftrudion. 

Let*(7==Jof rF bifcftat right angles the fide of the 
iqpuare. and oa the center G. with GF defcribe the cirek^ 
vihtch wiU cut the curve in P. - «^ 

P* Mr. 
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15^ Ladi&s* DiA&iit* JiBcfilt9n2 ^741- 

Mr. J. May i£t Profo/ert 

After an analytic anfwer^ gives this geometrical cooflruc- 
tioD : Having xx^4ay from the property o( the parabola* 
9ndyx:=:6aa — 3ijx; xhtnjxx=:4ayyiZndyxx.^iaa» 
— zaxx, whence 4ayy = €aax — 3fi*x, divided l^y 4^ is 
yy=^iax — ixx, for i^x pat its value zay, we have-j^ji 
yax — 3tfjr,to which add xx=4^,isjfj -Kyx=: j-^gx +^if 
ao equation to a circle, and j? = ijtf ± ^/ia^-^iax; put 
jriic lurd = Q, then is jr =: ^jr ; bifeft FF la H, apd draw 
i/(7/ perpendicular io.Ff, in whi ch the center ofthe drdf 
will be; then x^ijq rp Vi^aa; make -^C7 =s ia; draw 

f^^, this is Vrj-tfa and the center is ^; put x2=c>,.thett 
jMr = tfjf -h o, and jr = J^ :p ^^7, or jr == o, or = #, then 
/% F are two poiats io the periphery. On the centen G 
with GF, draw the circle which xuts the given parabola is 
the required points. 

Mr. Pow/e^ Mr. Hemmog^ayf Mr. Hamfay^ Mr. Wattts 
league e/* ^A^/tf^, and- others aniRvcred this, (which is im 
Sir liaac Newton's Princ. prop. 30.) 

IV. Qui ST ION 229 an/weredhy tSaPropcfer. 

Let r be the time wherein a body would defcribe a circle 
about the earth, juft above the furfacc, by means of its own 
^ayity;= xh. 14' 45^ and let a be the arch, of a circle whole 
radius is i, and fecant /», fuppofing the given ratio of the 
,cgwatoi:iai diameter to the axis be as n to 1. Then by 
S^mf)f QivV Mrft hem adeal D tflertatiops, we fhall* have r x 

V^ - J - ■■■ for the exa^ ume of one en* 

»«,+ »x3tf — 9V«/^ — I 
tire revolution; which therefore, when » =± a, or the equa- 
torial diameter is juft double the axis,, will be %lu 31' ao*'. 

♦ 

MeronesV Jnfwer. 

, %^t r dearth's radius, /=s i6Afeet. That th^ eqns- 
n^iai diameter ^may be double the polar one, the ceatri- 
^Ugal. force mitft take away l^lf the gravity; to do which, 
any point in the equinodial muft in 1* defcribe the ztdk 
whole verfed fine is 4/; or^ which is the fame thing, the 

arch ftfdf. will be Vr/j and the periodic time 3*14x6 v ^ 
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rr 7X47«=sfth. ftfh\ aad therefore die body will Kfolve 
1% times as faft as our earth. Bat to give an accurate folu- * 
tioD to this problem, the decreafe of gravity artfiog from the 
earth's figure, ought to be taken into cooficleration; bu^ this 
would render the calcidos very intricate, and too long for 
this place. 

V. QussTiON 230#«/uvr#i/i^HorlothrumbcK 

Put the diagonal =:4S = 4r, half the bung diameters id 
cr k, and hal^f the head diameter =s x ; then the content wifi 

be ■■ ■ I X i y^aa — i V*^* ale gallons, which by the • 

1077 
fueftion is to be a minimum. Now by tbaking the fiuxion 

of i£t±JLi- xEViii-^4-*^*, or-thit of ITJTTil* 
1077 



D J 



'I 



-w^if— r+^= o; ^we get i^*i: — »3^ -»-4^*x — 5^** -n ' 
^ar* =0; that is, in numbers — 1 6000 Hf- 30^8 x-r- 100 y* 

— 3 X ' = o;. whence x = 7*85, or x = 1V63, w* x =— 53*^, . 
bttt none of their roots is the required value of x. 

For le t BDFH be a curve, whofe abfciffa ^6* is », and^ 

©rdinate T7* + x*^* \ aa — /» + **> - 
and it is evident that when the oMi- - 
Bate of this curve is a minimum, the •' 
. caik will be (b too'i but it appears, « 
from what has been found above, that ' 
the ordinate C/) grows -leis^nd lefs^ |_ 
tilt* or y/C* becomes 7*85 {becatrfe till ^ A. 
then its fluxion > or »^ x6ooo — 3008X ' 

— loox* — 3 xJ , is a negative tjuftntity) after which it in- - 
. creafes till x becomes = i»'63 (the fluxion being affirmative) ' 
. and then decreafes-agiin continually, till x arrives at ao, (ts • 

greatefttalDe; in which circumftance it will be lefs thanin « 
any former pofition, as willeafily appear upon trial ; there* '- 
^ fore the head diiraeter is equal to the bung diameter inJefi- - 
' mtely near,> and the required content 236*468 ale gallons. 



c c 



Mr. N. FarrcrV Anpwtr^ 



fff-hf 



V jjf = 40, * := 48» J' ssbead diameter; then _ 
the baie of the right-angled triangle, and (per 47 Euc. x) 
^4nn:^m!l-.im:=IJ = femi-kngth. Let 4«« - « « 
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s= d\ Aen its leng th Is \/</ •— g/y / *-j^y» and its fc^kfity 
z^ %nim -¥ jiji yf' W — ^^y — J^ ^ *a6i8 ; whoft flaxiod 

ss o. Reduced, jjfi + 5 wj^* + tmrny — 2 i/j? + aw ' =: o. 
Hence y = ii'7oi465 = head diameter, 78*187894 = length; 
950*1 74 ale g^L the content* "Aa^ farther obferves, 

X. The cafk will be greateft when it becomes a fpheroidt 
(whofe length is then 87*266 inches, and content 259*28 a. g.) 
and icaft when a cylinder (length 5i'o66t content 236*4^ 
a, g.); therefore the quellion, properly ipeakiag^ does not 
admit of either maximum or minimmn, for the leaft fphe- 
roidal caik will be infinitely near the cylinder^ and greats^ 
near the fpheroid. 2. If tlie length be 76, the content is 
252*18 a. g. If 84 inches long, the content is 252*85, between 
thefe two the leafl is that found above. 3. Between thU 
-|ea(t and the cylinder, there is another^ whofe capacity i» 
a siazimum. 

Air. Hemingway, 

^ftcr his anfwer, remarks. That when any exprcfflon is 
put into fluxioos, the roots of the equation determine fo 
« many limits of increafe and decreafe of the Bowing quantity; 
whence if there's but one root which anfwers the conditions 
of the problem, we obtain a maximum or minimum ; but if 
there be more than one, the limits thofe roots exhibit msry 
not determine either. In the prefent cafe, if the femi- 
diff. of diam. = x increafes gradually from its firft valjac 
7*3749, till it arrives at its fecond value I2'i49» the cafk 
cohtinudly decreafes ^rom 250*87 to 2^0*174; but x ftill in- 
creafio^, the cafk will increafe again, till it becomes a whole 
fphtroid, whofe content is 259*259 a. g. Again, let x gra* 
dually decreafe from its firft value, and the cafk will dc- 
• creafe likewife, till it becomes a cylinder, whofe length is 
53*066 inches, and content 236*47, which is the minimum, 
and may be confide red as the middle fruftum of a fphercnd 
of an infinite length. 

This queftion was anfwered by Mr. Waits ^ Vlxi^amfieli^ 
Mr. Richard/on, Mr. Ram/ay, Mr. Wright^ Mr. Robinfon^ 
Mr. Otitic Mr. Anu Thackcr^ and others* ^ 



VI. QiJES. 
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4^xsn-4iiit Alls vtttA 



VI. Qjj iSTioM 231 fdved. 

This quefBoa happened to be over- limited, tbe fatter gnreii 
time of obfeT?ation beiog fuperfloous, for it will not agre« 
jvuh tbc:reii of the.4ata; (the hour angle may be only 26f 
3g', and the timeis of obfeiTation 14 m. a£ur % aDdlOO*ciock)i 

{AB-=. 37* = ift diff. ah. 
g AZ-^BZ = ai» =s id diff. alt. 
.»5 < AZB = 30^ 3' = diff. azim. 
O i^ZP = ii8^ 1 j' = zenith Z. 

,ZPB^%t'' 30' :=:boar Z. 
Ta find AZ + ^Z and PlZ. 

Put y and y fbr the (Jne and.cot 
fine of half the difference of AZ 
and'FZ; J ami 9 for ihofe of half 

their fom. Then, by our new theorem, ^j+qx and qyt^MK 
ris the fine and cofine of ZA^ and sy — qx and ay -♦- / x thofc 
cfZB\ alfo let 25 rcprefent the cofine of A 2:5, zndd tht~ 
cofine o £ AB. Th en, by ift tlieorein, qy-^ sx x ^7+7* + 
/.jr«4-^jrxjjr— vfxxz:^^; which when multiplied iS qqyy 
^ fjxx + zsjyy — zqqxx = ^, or i/^f 4-</// ; being 
tranfpofed, zz/vy — ssxx-^dss^dqq -^ zqqxx -^qqyy^ 

.-. -^T^pr ' = ^; to which add i, its ^ ' — = 

d-i-xxz-^yy //' d-^zxx^yy 

+ X =2 ^-^ + X = ^^ ; or -———=; — 

// // d^zxx — yy ss' 




^ d-hzxx^yy _ yy — d 

•- > or .- • 

= the verfed fine of AZ + BZ. 



. a// 



-= •-; .-. // 



_^iyy''%d''%xxz 



Operation. 



74^ 

^ X4« . 

Whole yer. s . is i'84So48 1 =^.2X) 
Sub.a</-4-a^Jgz =i*y28.7543 
*fji5 %d ' ixxz = • 1 ^9^954 rem, 
thisH-dby i-z= • I J 3 7oiS-giFes 
the quotient = '99s6q64 



16 

39 Sum 
Whofeverf.s.is •r5r95iy:rai* 

multip. by s r! '8652971 



gives %xxz=: 'I3U83$7 
add %d ^z 1*^972710 
Sumxi-HJf*2=;x'7287j43 
which gives = S3** 25' 53* = AZ -^ BZ, the half of which 
41'* 42' 56* added to l^lf the diff. 16^, ghrcs 57* 42' 56" ss 
AZ the greater fide, and fubtraSed, leaves 2^^ 4V ^6'' = 
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f#^ ftASlBS* I>tAAlSS. £A^/«fi] 17^ 

#2thcleffcrfidc; then ass. 37*-: s-3o* 5* " «-57*4a' 56" 
1 s. 44' 44' = P^/^ ; a«ai». as «t f 6^ 30* : f . 25^ 44' 56' : J 
s. 44* 44' : s. 4$** 13' = P Z the complesQent of the latitude, 
^ j6« 47' is the htitu4e required. 

This queftiott has been truly ahfwcrcd bv Mr. iiT. Danitk 
Mr. 7eA ^iiflf^ry of Birmittgbamy Mr. J«te /Tor/^, and 
•Mr. Fran^pParra. • •■ 

VII. Question 22-5 anfiofped hj HurlotltniinbOb 

-Put<i=:945, 5 = IJ0400, PM:Sf, JP^» = 9Ji liim,r 
by writing vy inftead of x in the equa* 
tion of tke curre, &c. we (hall hate jr 



av av^ 

X — 



7, and y» 



4 J 4-vJ I -t- V* 

-; vhofe fluent ia^ 



ia*v^vr^a'^v^v_ _L^f^ a.— * :. ^ 




^ -- , ^^ 4-^^^, which, ^^ 

.by reftofing x aadjf, will be ^ + ^ — ^ ^^ -f + "^J^^ 

**» and ^ = ^ - I. we fhaU get z = ^ ^t=r 

x*ji»; whence v =: o'g, jf = 500 = m »«<** =.4oo=^P^ 
nlnce the area of the greateft iBfcnbed parallelogram FB4 
willbefound = 92r33- ./ ; 

Note^ This curve, having its equation afFe^ed alike by * 
and y, returasinto itfelf,-aod has its convex and conca?e 
parts exaaiy firoilar to each other. 

VIII. Question 233 dti/wered By Mn J. Watt*. 

Since x* x »— x** is to be a maximum, its h. 1. « x 1. * HK 

X X 1. // — * == max- in fluxions — + jr x I- »-^^ — J^I^J 

-5 o; which divided by x is - -f- 1. »— x — .j— --=:o,i.e. 

-12?? +1.1000— X— ; 1 ■ ■=» »y trials U is found* 

nwft 
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No. 40. Qj^ ^STrONSAN8WE1lE»»~ tit 

mnft be greater than 800, •'• put 800 + 2 = x» which fub- 
fubfUuit^sd aboye, giv«* s — r — + 1* xooo — ^00,— « — 

^^ ;?"' ■ . i= o; toi«ii5i«ed,it is -^^2^ + 1. 553!;^ 

xooo— 800— z ' '^ 800+9 

— "-«— = o: out of ftaftions, is 200000 — xooasr-f*- 
aoo — z * , 

aSoooo — 6002 — zzx K aoo — 'Z *— 640000 -?— 1600Z ^^ z z 

=t o ; di" . — 440000 — %6qcz' — }^z + 160000 — 600 aJ — zz 

X I. aeo— *z = o ; figns changed^ 440000 + 26002 + z^ -• 

1360Q00 —^600:5 — zz x' j. aoo rr* 2.= o ; orcfered by ini imtp 

ftricsrjs 440000 -l-a6ooz + zz — x6opoo -f 600 z-^zzxiU 

400, r^ ^ — ,&C.troS 

aoo 80000 24000000 6400000000 
OLiindingthehyp^log. of aoo, viz. i'apSa^&c. its 440000 -t* 

_, z 

2600Z -i^zz '^ i6ooog-=— 600Z — Z2 x : i'aoSj — ^ — — 

200 ' 

---: 5jCk = o; that 18,'.— 407748 + 6578*982 

8000 24000000 ' ' 

H^5*»983Z* — '005833 2»—'ooooi25Z^=?o;-or 6578*98^ 

+ jr2983z* —•0058332^ — 'OOOOI25Z* = i|07 728;. which 

dmded by tlie-coeiicientpf z^ {pei\Stmpft>&'8Flux. p/ior) 

gives z 4-/ooo8o54Z* — 0000008 z' — 'ooooooooxz* =s 

^<*9742» compared <.withLthe fbries, in the fame page, we 

have ^ = •ooo8o54> c = '0000008, i= 'ooooooooi, 5cc. and 

z =: 61*9742 which caJI"^, then will z = j^^— 3>* + %db — t 

X jps 6cc. =: 59*3797i» which added to 8oo» gives x ss 

IX. Qg WT| OH- ti\* anpixered fy Mr. J. Watts. 

• Subtraft'the log. of 2 = o*3oio30o from the 16g. of 10 =2 
r'ooooooo, the remainder is 0*6^897000, which multiplied 
by 2, is *i 397940 = the log. of •2'*, which fubtra^ from 
unity, and the difference is .'8602060,. which fought in the 
Idgac iihm tables, gives the abfolute number anfwering '72478'. 
And proceeding in like manner with '3*' and '4**> we fhall 
have the elded daughter's portionr 724^— 724 h i6s 4A 
the 2d = 696*84 = 696 K 16 s. I id. and the y.aungefl = 693'x4 
= 693]. 2S. 8d. 

This queftion was alfo anfwered by ffurlothrumh, Mr. 
P^^lf, Mr. Seyt/ff Mr. Ravtjay, Mr. tarrer^ Mr. Bamfield^ 
Mr. Mayi l/b^£u Rufioftr Mr. W. Miles ^ and feveraF others.- 

• • - ■• rtt 
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x6« Ladibs* &1ARXBS. IBeigiUn} 174^ 

nrPtiizu QjEtxioM anfmrU]ly Merenes. 

^e CttrT« infinitely near each other, - 
draw t?f and^/paraFlcl to AB» Ar 

and to the points (?, ^ draw the tan* , -y ' 

gents Giy; gdi and Dr-perpendt** 0/ > 

Cttlattoi</. Let 3 D =ix, BF:±v^ 0a 

GD = », -r^6^ = z, and z = ^ #, and^ 5y 

confeoaently z = /ix, iR^re a is- jy/ 

a -confttat, oat unknown, quantity; • "^y^/ 

Py Cm. trian^ 2 : i i : i <= j) : O^ P J'l^B 
rf^r= - ; then y is increafed ty d^^ and dccreafei by G^jr> * 
tHat is, ^ = - — z; or z ='^y+ -• andthe, fluent is s^ 

s= tf^ — jp + - = iraf ; and when: they arrwe ati7, > k o, ^nd 

^ 1. 1 .. i'..|> 

^.zz x^=z b ; whence c + - = 09 land « = ^ + — ■ ' ,. " 

5= 1*5*9 5 aiid therefof^ the ^lAioXt curve z = r + - = xft'»3*» ' 
leagues the diftance failed by Admiral Ternon^ 

Mr, Powle 

Takes notice that this quedion is a particular cafe of' 

prob. 3 p. 170 Simpfem's Fluxionl.' Artd if - be the ratio 

jof the velocities of the two ihips, and AB = tf, and 5C=^ ; 

theit from the nature of the curve we have ^ BC,, 

and -=r AC fought: Now the equation - ■■ ^ =# 

I XX ° ^ 1 — KX 

Will give X =: ^^ I. ; ... -^ /. = -*-^ 

£: i%'iZ%4 =i //C* required. 

Mr, AnL Thacker^ MU Sfyth, Mr. ^r«/f, Mr, Kdmfitx, 
Mr. Farrer, Mr. M^^r^, Mr. /ST^/A-, Mr. M^rjr, Mr. Robi/i*" 
fon^ Mr. /T, Hanbun^ jun. Mi; j0.<Spi\fiurjx9X^A fcveral ■ 
ofthecs have aafweied this aueftfiDB. 
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No. 40. ,E cv I p s E s. i4j 

O/'^Z^? Mclipfcj in 1743. 

Within the fphere of the earth's orbit will happen fix 
echples this year; three times will the moon, in her wan- 
dering courfe, interpofe and hide the fj)lendour of the fun 
Trora\falHngSipon the earth,, or its atmbfphere; and three 
^times will the earA in its anniual elliptic motion, be fo fuH 
in a hne between the fun and faoon, as to hinder her receiv- 
ing the light (he borrows friiii the fun^ to enlightea the 
«arth by refleaion. 

J. Sun ecliped April 13, at 10 raornipg, invifible* 

..^ Moon eclipfed April »;, inyifiblc. 

3. SuneclipfedMayia, at 5 morning, invifible. 

.4. Moon eclipfed on thurfday the %%d day of Odoben at 
,ra. quarter paft 3 in the morning, tot^ and vilible. 



i€alcitlated-by 

^Aftron^Carolina> Coy^ntry 
An. Amanueofis, London 
. ;Jo. Taylor, Snaith,Yorkfliire 
J. Wilfiams^ Whitfoid, Flint. 
iP. Timkin, London 
^.Ben. Claridge, Warwick 
^WiU. WoJBams, Oxford. 
John Thornet, Giooqefter 
' T. Cowper, Wellingborough 
; S. 5am£d4 Honitpa> De^XMi. 

(SHaderlaiUl 
jNi. Farrcr, A Alexandria 

-C Cape Farewell 

John Brown, Bp. Auckland -^ 
.<;. Fa€€T,«Benf«]> 

Tho. Wade, London 
^ns Rationtlift,*Kewcaftle 

Mi RaftOQ, Haftkpooi ' 

T.Robinfon. {^-t°HiH 
Nic.f>ats, Topiham 
TeagtieofOxford,G*^enwi€h 



Beg.- 
h. m. ' 



^ It ' z 17 



I 4? 

34 

1 10 
I 29 

I -30 
1 18 

.1 18 

3 n 



Mid. 

h. m. 



3 '54 
3 »5 
3 o 
.3 17 
3 t6 



3.10 i4 57 



3:^16^ 
3 5 
3 * 
3 6 
S II 



10 33 12 11 2 8 



19 

I 30 
I -a^ 

' ic.a3 
X 14 

I %0 

'I 33 
1 18 

1 U 
1 as 



Endifator 



h.m. 
5 3 



*4 48 f 3 t% 
4 51 

3 35 



4 54 
4 58 

■4 ^9 
Iit4 58 
4 48 
4 55 
4 58 
4 53 
4 J* 



h.m 
3 32 



3 34 

3 35 

3 35- 

3 34 

25 



. _ - -J 4 58 

The beginning of total darknefs a. 28. End 4. 6. 
The other two cclipf^ ar« very incoflfiderable. 



Big. 

2Z C 

«» 19 
%% C 

31 44 

ao 14 

30 13; 

31 35 
31 42 

31 51 

31 5C 



31 5c 

33 / 
31 5C 
31 '3/ 

" 5: 

33 i 

31 5A 



The 



^v-' 
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The paflagc of Mercury .oTcrihe San, Gftober »j.* 



Jofeph Taylor 
Teter Timkin, for London 
T. Cowpec, Weill ngburough 
Annus Amanuenlis, London 
T. Wade r London 
Ens Rationalis, Newcaftlc 



Beg., 


Mid.. 


£nd 


Diir. 


9 aj 


II 37 


I 43 


4 18 


It 6 


C XI 


1 16 


a 9 


8 36 


;o 48. 


I oi. 


4 23- 


8 54 


ir.40 


2 30 , 


4 ^3 


8 35. 


10 ji 


I 7 


4,32 


8 as 


10 40 


56 


4 33 



N^mf 



127^8 obfeTved: at London hj Dr. Btvis tlkusi 

Temp. Ap. h- m. s. 

K)A. 44, *o 18 iy The ift exterior cOBtaA. 

a 9 48i The ingrefs of the center. ' 

30 40 The ift inter. oontadL 

3^5. vi e 3f The lad inter, conta^. 

f »4| The egrefs of the center. 

1 16 The U(l ext. conuA. 

lUfo at I^M^oii by Mr._6ra Graham. 



The laft klter. cental. 
The laft eat. eorita<$. 



4bid at CfV/m by Mr. CR|it«T.„'Lcwxs GERatEW. 

h. m. Truet^nc. 

•^ 4 Central mgwr&. 

• 37 Centr^egre'^6. 

\ ' ~ •" ^ ' . AC 

Was obfcnfed, of a remaHcab)^ fixe, in the moikth of Dewmbcr 
this year, and in the montjis of tin. and Feb. the year fdllowng. 
From the obfcnrations Mr.; Jos. ifETTS dctcrmrncd that the place 
of the afcending node was in H 15" 45' k>*^ -the kg. of the peri- 
helion din. 9*346471; theiog. d^ the diumal motion 0*940920; 
^he ^lace of the perihelion rC= if® li' 55"; the diflancc of the pe- 
tihelion from the node 15 1® a?* 35*; the log. fine and cofine of the 
inclination of the orWt lo the ecliptic 5r-8^si38 and 9-Bix6i€; and 
thence the time the comet vras in the vertex of the parabola, or the 
time of the perihelion, Feb. i9d. 8h. lam. the motibn of the 
cornet in its orbit tht|^ fituated, was dire^ or according to the 
tfrdet Of the (Igns. Th^s asiasiag eomet wat floi left than the 

earth; 
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New ^uejiions. 

I. Question 23J, by Mr. Tiioauui Cowpcr. 

When that immeDfe amazing orb of day 
Gilded the northern tropic with his ray. 
From eaftern (kies emitting lucid ilreams. 
And fpread his radiance in prolific beams ; 
In pJeafing folitude I did repair 
To view the fidds, and breathe m purer air; . 
Where joyous birds (tretch*d forth their tuneful throats, 
And pierc'd the yielding air with thrilling notes : 
On verdant jTprays the thrufh and blackbird (ings. 
While warbling larks difplay'd aerial wings ; 

Artful 



«ZTth ; an travelled with the wonder/ul vdocicy of 1 3 millions of 
miles in a day, or 9 thooiand miles in % minute ; but when in its 
periheUoa the rapidity of its motion exceeded that of lightning 
itfelf ; and drew after it a tail of fire of above 16 degrees or a 3 mii« 
lions of miles in length. 

Another Com £t 
Alfo appeared in the beginning of this year, but I do not meet 
with any determiiiatiott of its elements, 

A Com XT ^ 

, "Was oblerved in the fpring of thc^ year i T4A by ieveral persons. 

From the obfervations made at Pekin in China ^ Mr. James 
Hodgson computed thefe following articles: It is manifcft, he 
lays, that the cmnet came to the equator March 3d about 6 h. §nt, 
mertd. and that it pa0cd in r. afc. a,B%^ 30', with inclination of its 
path to the equator 84** 30* very nearly; and therefore that its 
longitude was ij® 35' «n >5> with N. lat. »*• 54'. Hence we may 
collc^« that the path of the comet, which did not feem to deviate 
from a great circle, met the ecliptic in VS and So 9^ 19' with incl. 
of So** : and the colore of the equinoxes in the didance of so^ 37^^ 
from the poles of the world toward the equino6kial points with 
the angle of inci. 77^ 3 3^' • and the colure of the ibiftices in the 
aift. of »3« S7i' from the poles of the world toward the folfticial 
points with ang, of incl. X3<» 38' equal to the greatefl: elongation of 
its orbit from thcYame colure in the advcrfe part, and to the diit 
«f the poles of the orbit from the eqninodHal points. 

[Tins Note was by miftake omitted in its ^ro^en^Uce laft yc«r,1 

D4ary Matb,yQ\.lL Q^ 
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Artful afcendihg through the '•laftic way. 
And haii'd triumphant the folftitial day. 
Each objedl round a grateful fcene did yield, 
M'hile teeming plenty crown*d the blooming field. 
And beauteous verdure decked the ecameli'd plain. 
And pearly dews hung on the rip'ning grain ; 
The fra^ant flowers with different colours dyViU 
On fmihiig ground difplay'd their gaudy pride : 
The air with light effluvia did stbdund^ 
Which fpread their aromatic odoups /•und : 
The winds were hu(h'd, and zephyr's gentle breez^e 
Sc tree heard to murmur through the fliady trees. 

To one of them a bough did appertain, 
Whofe ihadow I obferv*a upon the plain ; 
And found its diftance from the bough to be, 
One hundred inches wanting only tlinee. 
As towards the fouth bright Phcebus joumied qq« 
And on the earth with greater luilre fhbne. 
While up the ikies progreflive time he led. 
Seventy-fix minutes and one-fifth were B^ 
It happened that anotHer branch I found, W 
Whofe altitude above the level ground 
Was thirteen inches and juft eight-tenths moije 
^han that which I obferv'd the time before; 
Yet, as the firfl:, ;its cUfiance from the (hadet* 
No more than nilnety-feven inches madej; 
And th' bafe was (horter,at this fecond vitWj 
3y one foot and fix-tenths of one inch too. 

Now, from this data, 'tis requir'd to fhow 
Their hefg^t*, the time, and latitude alfp ? 
* i. e. The perpendicular. height ofthe^endof^a^-hdu^^ 
from which the fnadows were projeded andmeafured. 

N. B. That ly. minutes ,muft be deduifted from the fun!g 
altitude at the time of .the firft obferyation, and t6i at 4hp 
iecondj as an allowance lor Jhis femidiameter andj^fradlioA. 

JI. Question 536, fy Hurlothrumbo^ 

If two bodies, L and 7", whofe jnafTes are refpe^ivi^y 
equal to thofe of the moon and earth, were projected at the 
fame time, and in the fame plane, frojn two places, y^and 
JBy at the diftance of a hundred thoufand miles from each 
other ; the former, L, with a velocity of 5 miles per fecond., 
making an angle with JB of 100 aegrees, and the latter 
with a velocity of » miles per fecond, an angle (on the fame 
iide -^^) of 60 degrees; it is required to find the diftance 
^dpofitioa of ^e two bodies with ^efpe^t to each other« 
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aJfo with refpea to the points A and i?, after they have been 
48 hours in motion, fuppofihg them,^ when in mouon, to be 
enly adled upon by each other. 

IIpQuESTion 23^7> h ^'•- Nich. Oats.. 

-^-^ Hie vaHdumVernon aano rHugni forte juvanti^ 

Free from domeftic broils and homeward jars, 
The hero rushes in the din of wars ; 
' On proud Iberians coaft, in dread alarms. 
Appears the fury of Britannia's arms. 
Each honeft- heart with indignation burns, 
• AndJong cali'd vengeance on the infolter tumiv 
The elements are mix'd, with fire the main ; 
Dcftrudlion's hurPd through the indignant plain : 
The watchful fquadrons triumph o*er the deep, y 
. Whilft thunder- ftruck the daftard tribes can't peep, f 
NOr fcarce a petty-auger from her moorings creep*/ 

Him conqueft (till attend, and let your longs 
Blazon his triumphs, num'rous as our wrongs : 
So jQxail our (hips in dillant climates roam, 
And bdng the wealth of Perju's Indies home. 
Tien let each heart with gratitude be fraught^ 
Each failor love, who for his country fought^ 

Ladies, ere long (believe the mufes true) 
Bifplay yow wit,, the conq'rors you'lifubdue. 

The QjJEs r ION. 

A fleet of /hip» at Portfniouth is bound with military iloresy 
dtc* foTsOur brave admiral in theWeil Indies; and bein^ iit- 
fbrroed,^ by, e&perieneed navigators, that a fhip, in failinfl^ 
upon a. wind, having her. larboard tacks on board, which, 
makes her way good lix miles an hour, will, when got into 
a trade wind (which blows in the latitude of thirty) niake 
her way- nine miles an hdur ; now admit the fleet can fail at 
the rate above, I demand the courfe and diHance, before and 
after their arrival in the trade wind, to be performed in the 
fhorteil time poffiBle, from the Lizard to Jamaica, and the 
minimum, according to Wright's projection. Lizard in lat»- 
49® 56',. long. 5* 14 wcfh, Jamaica 18^ and 76*. 

IV. QuKSTion 238, hy Mr. Peter Kay. 

To find in what arc of a circle a pendulum muft vibrate^ 
fd that the time of one whole defcent (hall be equal to'the ' 
lime ill' which ai heavy body would fall along the d»rd ot 
tfaeiamcitrcv 

Qji, V. QuBS- 
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V. QuESTioH 239, bjf Mr. Robert Heath, 

Four maids, wife and fair, aod as Aftrea rare, 

(hnpaticnt to tie Hymen's noofe) 
Burn with amorous flame for an artift of fame : 
Then which foi her age would you choofe? 
Suppofmg their feveral ages to be reprefented by the fol* 
lowbg equations. 

e X I aa -^ uu -^ yy zz 3j»38» 
ux : aa -^r ee -{- yy zz 44654. 
y X I aa -^ ee -4- uu :=: »4750» 
What was ^ach of their ages,, and the anal ytical inveffigatioo i 

VL QuEs^TioM 240,^ fy F»R. S. 

Let there be the fruftum of a cone, whofe lefe diameter 
is 20 inches^ its greater 40, and length 90; which being cut 
by a plane diagonally through the contrary extremities- of 
its two diameters, will divide it into two parts (called hoofs) 
a greater and a le(s. There is required a fcientific theorem 
for finding the folid content of each part ; there being none 
yet given by any author (except perhaps thofe got from a 
tedious feries) which will give the contents prectfely ttue> 
when at the fame time we have founds bv an analytical me- 
thod, the true foliditv of each. All wnich may be made 
fully appear, and (hall be demonltrated in the next year's 
Diary. 

VH. Question 241, fy Mr. Williain Daniel* 

It is univerfally agreed, that the heat at any moment of 
time, on any day, is proponionable to the re^ngle made 
qf the fine of the fun's altitude, and the arc of time ex- 
prefHng his continuaiKe aboye the horizon : which being 
allowed, it is required to find what time of the day will be 
the hotteft at Coventry (lat. 5a' 30^) on Auguft r4, 1743. 

N. B. This is one- of the two problems which Mr. Stone 
(in his tranfiation of L'HofpitaPs Fluxions) challenges the 
mathematicians of Europe to anfwer. 

VIII. Question 242, hy Mr. J. May, jun. 

Lafi fpring, X74s, being at fea in north latitude, we had 
great ftorms for feveral days together, fucceeded with cloudy 
weather, which hindered our making obfervations ; at laft» 
when it cleared up, with Mr, Hadley's o^ant, upon deck, I 
endeavoured to take the fun's meridian altitude, but unfor- ' 
tuaately thick clouds prevented it. Now being at a great * 

lofs 
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iof» to know where wp were, we endeavoured to contrive 
ibme other way ; and accordingly waiting a few minutes, it 
cleared up again, and we took the fun> altitude (after allow* 
ance for refradlion and dip of horizon, &c.) 57^ 24' 5**; 
tarrying 26 minutes by a good watch, we obferved the fun's 
height 55" 35' 19*'; and 15 min. after this, the fun's altitude 
was 53* 16' 15*. From whence is required the latitude we 
were in, the time of each obfervation, and the fun's declina;- 
tion, by a general ^eorem for all problems of this nature. 

IX. Question 343, By Mr, John Powle. 

Let there be three fpherical and perfe(5lly elailic bodies^ 
j^t ^> Ci the weight of ^ = 3 pounds, and of 6*^;= 27. Now 
it is required tofind the weight of the intermediate body B^ 
fo that A ftriking B at reft, and B^ with the motion ac- 
quired by the ftrokerftriking.CTat reft, the motion produced 
in Cy (hall be a nuximumf 

Prize Que s t 10 m, by the fate itlitftrious Sirl, Newton» 

Three ftaves being erefted, or fet up on end, in fome cer-. 
tain place of the earth, perpendicular to the plane of the 
horizon, in the points /^, jtf, and C; whereof tUat which is 
at J, is 6 feet long; that in B, 18; that in C 8; the hne 
AB being 33 feet long: It happens on a certain day in the 
year, that the end of the (hadow of the ftafF J pa (Fes through, 
the points B and C; and of the ftaff i?, through^^ and 6'; 
and of the ftaflf^T, through the point yJ, 

To iiad tlie fun's declination, and' the elevation of t he- 
pole, or day and place where this (hall happen.. 

Note, this is the 4^d problem in Sir Ifaac Newton's Unt*^ 
verfal Arithmetic; and it may feera apiece of vanity in at- 
tempting to give a folution after the greateft of men; but 
having in the winter 17409 taken, a great deal of pains to 
bring out a foiutionyand never being able to get his number* 
for the declination aed latitude precifely the fame, I was 
fond to think his, were exad, ana wrought it oyer and over 
again : at firft it came out an adfe<5led equation, then a qua- 
dratic*. and at laft happily by a fimple equation ;. and having; 
jtaken ihe pains to prove all the numbers (not depending oa 
the logarithms) found them agree in every particular, and 
by cotiftrut^tion to form a true conic fc(^ion. We therefore 
humbly prefume, that in a calculus fo prolix and difficult 
(in Sir IJaac's method) there might happen a fmall error, Or 
at leaft fome prefs fault of the editions, or in the tranflatlon ; 
• wh'ch we hope to^make more fully appear in the next year's 
Diary^ 
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1744. 

^efiions mipwefed. 

* I. Question 235 anpwered hy Mr, J. Turner. 

nr'HERE is given AB-CD-bzzgy inches, JC:= lyS 
X 1 = <:, and DB = ii'6 = (/; to 
find^^ = ^- Putjr = i?6\ 

confequentiy they are equiil to one 
another, or cc ^zcx^^dd-^tt/y; 
and by the firil equation, jr =: 

which fub- 

dd = 

If X — xx; and fquaring both fides of the 
equation, makes c^ + 4^ ' x — tccJii -i- 4ccxx — j^ddcx 4- </* 



V/> ^ CC 2 C A - A , 

ftiiutied for j»r, in cc 
%d^hh — cr- 




= Addbb — ^adcc — ^ddex — j^ddxx\ tranfpofed, accxx 

4- Addx X -h 4^ ' Jc + j^ddcx = 4 ddbb-^ % ddc c— c^ — d^\ 

and dividing all by the coefficient of the bigheft power, it 

•11 /I J . ^ Addbb — ^ddcc — c^ — d^ 
will itand, xx + exzz j ^ , 

The i'quare compleated, and properly reduced, gives this 

theorem. 



* I. Qu E s T 1 o K 235 Conjlruiled. 

Mslce DB = the given diif. of the fiiadows [Fig i], and perpen- 
dicular ibe-retp D£ = the given difl'. of the heights of the boughs', 
thrn from £ apd E as centers, with the fame given diOancc from 
each bough as a radius, defciibc fR'O circular arcs, and havinjj 
Vrawn F.A and BA to the point of intcrTctSlion, A, draw DC \ and 
=r EA^ and AC drawn to meet DB, produced, In G, will detcr- 
ininc CG and AG for the two required heights of the boughs. ■■ 
DCbcinjj, by conftruition, =r EA-:xBA, AC (by Kttc.l, J4) =r 
and il I^£, acd confeqiicntly the angle at C zz. the snglc at X> =r a 
rijtht onr. 
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theorem, x = s/ -^ ^-£ = jg'a = GC. Thence 

is found jf = 65, 6W = 7»> and D^ = 77*6 ; whence, bv 
common trigonoroetry , may be found the angles ^yy/< = 4*^ 
4' 3o^ ^^^' = 47** ii' 30 , and CDGriz 36** ja' i**". Now 
having the two altitudes of the fun found, and the di£[erence« 
of time given per quedion == 76f minutes, the azimuth is 
eaiily had ; then by the theorem in the aofwer to queflion a20» 
the latitude will come out 51* 19' 37*, and the times of the 
day 8 h^ o oa* I X 8. and ^h. 16 m. 23 s. the aiifwer required. 

The fame anfiLcred 5jr A1i^. ^ett». 

Put y and y for the fine and cofioe of the angle EFD, 
Tadius=i* Then by trigonometry, 
as 9.AEfP : ED :: s, Z.EDF 
: EF^ i. c X : d :: y : e\ therefore 

cxzzdy and - = - == tdngent of 

4^' *3' i*" the angle ETt>, or half 

the fum of the ancles BJ^D and 

BAF =. half the turn of the two . . . 

altitudes of the fun. Again, fine 4 ^7? 

EDF I EF MTTiA.x DF,i.c.yi ^ 

f :: I : - ; and as JD v radius : : ^FD" : fine of half the 

angle 2>y^F, Ti2. 5 : x i\ ^ : ~- or 2l^ 2h\c 11 - i ~, 

%y %by* . .y a^jr' 

VIZ, ^h \ c w fecant 4»' 23' 51" : fme j* 31' 39" equal to 
half the angle DAF^ which is half the diflFerence of the 
required altitudes; whence the altitude Cy'/fs: 47** ii' 30* 
and CAD = 36* 51' la*, and the times of the day 8h. and 
9h. i6ni. the latitude s%'^ 19' 37*, the anfwer required. 

This queiHon was anfwercd by Bironnos^ Mr. iS. Bamfield^ 
Mr. J. :1Jh, Mr. /?. Sc^erhy, Mr. Ramjhay, Mr. ^^///, Mr. 
5fy/^, Mr. Tho.C<yivper the prop^fer, Mr. ^. Kingflonet and 
Mr. Daniel, in the former method, ^d by Ms. Z>ir)f. Jicward 
in the latter. 

11. Question i^6 knfwtrfJ^ 

After the two bodies have been 48 hours in motion^ T is 
diftant from the point of projeifVion iB) 393170 miles, and 
>nakes an angle with it of 59^ «5'. Alfo £ malces with A an 
angle of 98^ 23' , and is diftant from it 8615 70 miles. Through 
the induflrious labours of fooie of our correfpbnddnts ^e 
. «' ^ . : . .. ^ .' . . . tj have 
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have got ao anfwer to this abftrufe and curious phtlofophicai 
pr6biem ; but as it is doubted vfaetfaeribme evrors are not ia 
ity and believing, no one fo eaual to the talk as the author,; 
whofe knowledge andpenetraoility in fuch difHcult and un« 
oommon problems, is icarce to be rivalled in an age ; we 
have given only the numbers above (befides the fcheme and. 
anlwerwe have inferted in our ift vol. of Diary Queftions,. 
P« 193) ^ ^^^ ^^^^ ^^^ as>the propofer favours us with his» 

III. Qw»$T roN 257 anfutertd by Birofflios. 

^' Let LN reprefent the enlarged diff» lat. between the 

Ifizard and Jamaica, LS 

thatbe^een the Lizard and 

the trade wind. Then we 

have LS = a =: is79'9f 

TK=: 790-» = ^; Th = 

Let y^TS; then n — jr = 
/AT; and per Cin. triangles. 



a^iy 



a 




:«— y::4':^x^-j^ = '*^; andper 47Ett.i, Vot»4-^^ 



y. 



= L/;.alfo V gq + qg X 



= Tf; hence the re-^ 



quired minimum is ^Vaa-^yy + -~ v^^^+^T^JT' ; whicb 
being flux ed, there com es out gp ^^qy x ^as/aa-^yy =; 

w^ X 3 ^ VT^HhT^V v which folved, jr =: 1 8 J7'9ii5 == T'.S. 
Hence the ccfurfefrora the Lizard to the trade wind is fouth 
49^ 37' aj^wefterly, diftance=: 1346*23 miles; and theacc 
to Jamaica S. 71* 4»' »7' W. diftance aa9x*95 miks. 

. . Anfn^rti fy Mr. J, Potffek . 

RS IS the parallel of 3o«, L the Lizard, ^7 Jamaica, T 
the point whert'the.iket'ittuilr comi to in their way, the 
jLTLS thefirft courfefteered,&c. (per Wright's proje<aion) 

LS 



• The 4 ft Tel of qMeftWs Jher^ fjefcrrcji XR^ is, TMer'i Miiicf J. 
mhitc the calculation of this qucftioa 1$ given. 
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thea 



LS = IS9T^979 miles, which call ^; S N=TJC:si'f 90*1607 
= r; JNz=. 4^46=:/ /. Put y = 7*5; mrz6\ «=g97 theo 
(pcr47B.i)7'L=V'i^ + xx,rf=Vrc-+-^^ — »</x-*-r«j 
and, by a uniform v elocity, the ttmes b f defcripuon will 

fn n 

two muft be a minimam ; being fluxed, made s 09 aad 
ordered, there will arife this ^uatioo: 







^xibhm'^x=hhddm'^. 



In numbers, jax* — 441584^^* + 77X997ioi*99Si*» + 



763080806290*03 X = 161002055 1753144* 

Sohrcd, X =: I4i8*6i6, or aS9i*56, cw ^488*4,^, or 1346*05 ;, 
but it b the firft of thefe values (1458*016) which ferves our 
prefent puFpofe. Now having found TS^ by. plain tngooo- 
metry 'th = 2149*86 is had) being the diftance failed before 
the fleet's aj'rival in the trade wind) and the courfe fleered 
S.W. by S. 8**«7' wefterly: Thence to Jamaica TJ is 
»S97'79 ; courfe W. S. W. 6* 40' wefterly. 

The refuft of fbrac other anfwers are thefe following : 





X courfe 


Dift. 
failed. 


% courfe 


Dift. 
failed. 


x'sval. 


Time 




e 9 


miles 


e f 


miles 


miles 


d. h. 


Mr. N. Oats 


S.48 44 


1813*56 


7» 5 


*343'4i 


. 1801 


23. jo- 


Mr.Bamfield 


49 43 


1849*6 


71 39 


za87-6 


1864 




Mr.J.Afh 


49 43 


^84^-7 










Mr. Ramfay 


J9 50 


^S^S 


73 33 


154* 




22 6 


Mr. J. Watts 


I4« 44 


1813 


172 5 


1343 




3» 10^ 


Mr.Rr.Scyth 


48 40 


1853 


" 7* 8 


1346 


1796 


23 17 


Mr.Cowper 


39 44 


ijir4 


73 34 


l»54» 




22 X3 



IV. QuBSTioK 238 anfwered fy Mcroncs. 

Put c =r chord of the arch required 5 x = any variable 
part of it ; r=r the length of the f>endutHm ; / = ttme of the 
defcent in the chord; and z = time of the defccnt in the 
arch. Then (by ex. xo prop. 13 Mr. Emerfon's DoArine of 



Flax. p. 114) z = - X— = 
* Vex 

ex . 3.r*v 



fx 



2.4 r*^ 



-xxV4T — ex 4\/rx — XX 
3.5.^'^' 



JL 1. ^'-^ ..Sec And bT forms 

i6r4 ^».4^.64r< ^ 

10 
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10 and 17 (pages, ^a, 6S, i\M) of the table, rzs " x arch - 

queft. A (putting r=si) «? + -^ — - ^- l ' \ ' A -^ i -' ^. ■■ . ' « '• 

&c. = 4*1744: whence, by^reverfion, ^<^=sa*5X07; andrr: 
xV^4^i the diord of io4' 48' the arch .through which thc^ . 
pendulum muil defcend* ... 

Tht^fame on/wcretThy tJ^ Prapefer Mr. Peter Kayv • 

L^t P:±:3'*i4i5(^;./f= length of the-peodulttfli; ^athr 
y^titd. fine o( the arch defcribediri the defccwt* then the*- 
time of defcen^t, or' half the time of vibra*iooi will br 

~ — X t I + — ^ h i — «- Sec. and tb« time aloius 

4/a a.a.a^ a.a.4.4.4dr* 

chord 4>y»4/»<7- .(as demon, p. i4o^z4;k ojf Sirtpfon^ FluX,) 

which-twb exprdRonsn^uft by the q^eftion be efual to each' 

o^er ; divide both by ---^^ andptit y = — , and the equa- 
tion will bfecome t + X 4. Mi^ &c* =2 -\ and therefore^ 

X.+ idi:! + H±iil.+ i:iii±2±|l&c (I'i - 4) =»• 

4.4 4.4.6.6 444.6.'6.B.8 . p 

I'b^s; whence x = — , will be! foand = •d4»r and there*^ 

fore - =2 i*»84 ; suid consequently the required arch =5 

_ X06* l%\ 

Mr. Rafn/lioys by an eafy procefe, ^ds the arch 104** j^» 
Mr* WatiH zs- 1«4.« 48*. Gamfton R^t/ordy = io6^ 3a*V 
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V. Question 2^39 .was anfwered Ky the propofer, by 
JWr. 7^ Landen^ Mx. Samuel BamfieU^ ^t, fiamjbay^ 
Mr. frafts-t aod Gamjion Retford. The ages ij, 18, ai, aj.* 

yi. Q£E^Ti<r« 240 anpiijertd fy F.K.S. 

In the given fruflum of the cone 'let AB = D =40 ; gO^s^ 
^=»o; (?P=^=i^ And put //6^ 
= / the tranfvcffe 'diameter ; » w = r 
ithe coqjugate; OB == z ; and Cc:=:x, 
Extend the tranfverfe to r,'aod draw 
the two perpendiculars to it cC and 
jB, alfo/=G^C, and xzzC^. 



Then 
,triang, 



, ^ Dh «. 
iih :: D: — = Bi^ 

Dh > Dhf ^ 

d_ dz _ 



^ubflitute ., ' ^ . for/, then C'i: (x) 
Ddh , . . ^ 

rwhich multiplied by \ of the area of 

tthe ellipfis, AnGm, viz. '^ ^^ ^ ^ 

Dhdnc . - ,. ,. 
. x>r ///^, give* -j^ — -^ , the l^hdity 

^iAJC&.mA\ from which fake ; the:' fqlid^ 6*6^, i. ^-^ZT^f 

^ Dhdnc — d^nh . r ., ^ >» « • , \ 

leaves ^_^ . the content oijfgQJ. But nm{zzc) 

: is 



* V. Qjl E S T 1 O N 239,, 

Th« folution of tliis queftion, as^ given by Mr. AJh, is omifte^, 
vfts being fo very erroneous. It is not perhaps worth one's while to 
-reduce the equations by a regular algebraic proce/s, wbich would 
be a very tedious operation : but they might be much cafier folved 
by the method of Frial-and-Error, or ibme other approximating 
«&^hod. Or by a ftw trials the auxnbers are found to be as above. 
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tj6 Ladies* DtAftiit- IBeig^toit} tU4' 

is known to be a mean proportioDal between AB and gG^ 
Ic. V/>^=c; whence ^f>dnK^Ddjd^nh ^,,5.,,^^^ 

AgGJ. Alfo ^'^^•]^g.^J^^^ =greater hoof./^g^. 

But in this example, as 2 </ = 2?, the theorems are redu- 

able, H — :: — 'y.'%(^xZdh is — ^^~ — 3 — x '%ti%dh^ 

i. e. %ddi/%--dd% 'a6i3i6, or ay'a — ix 'i6iibd,d. In num- 
bers, i*8»«4 X 90 X 400X •a6i8 = i7»3a*304 the lefler hoof. 

,D'^--d's/Dd ^, , Add—dd\/% 

And ^ \ X •*6i8Z>* bec6raes ^ . ^^^ X 

*i6\%hhdy that is, 4dd — dd^% x •2618 y 2i^, or 4 — -v/a 
a '26iSx 2 kdd: but V*= r4i44» and 4 — i"4T4» = »'5858; 
therefore in numbers 2*5858 x 2618 x 180 x 400 = 48741*2956 
the greater ungula. Which ungulas together mak^ the whole 
fruf turn 65973^6. 

ne fame anpwered by Meroncs. 

Let L be the center of the dliplis AnGmy mLn the 
common fedion of it and the circle Hnlnty and draw IP 
parallel to HA^ &c. Since GA is bifedled in L, .% L/ = 
iAB, and L HtzjgG; w hence »L* = HLJ=i igGx AB, 

; and n m =; ^/Gg x AB i and the area of ihe ellipfis c x 

CA^^Og X /iJs (c being = '7854). By fimilar triangles, 

AB--Gg: GP::AB ; CD = ^^^"^f/^ r: Gg xCd 

= J^Y^ij » ^'^^^ ^^ ^^ ^^"^^' ^'^ • ^^ '-CD I XIc 

s= — >, . ^ ; /. the area ellipfis xCc:=z VGg^ xAB 

OA 3 

= folidity of GCA\ but c x Ggg x Cd zz folidity GCgi 

and ^ r= folid BCA; whence -— x 

3 3 • 

^B* - Gg\^GjVAB = ungula GAB ; and £JU^ x ~ 
VGg^AB — ' Ggg = ungula GgA, Hence, j>utting 

the height (7P,=i^,^i?=:i>, ^^ = ^,^=-7854; then -i^ 

X 
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No. 41. QjT E 8 riON $ AKS WBRED. tjf 

X -^ =r the greater ungula CAB = 48740*55 ; 

and -x — T X '-^ = the letter ungula CgJ ::z 

IS "-^a 3 

17*3**055- ^E.L , - 

Bironnos has anfwered this ^eflhn in a Method fome^ 
thing different from the two lafi. 

Let fall the J- AN upon GB ; put a/r=: greater diameter*' 
JB, %q=: leffer gG, Their half fum y^P == w ; half di^. 
PB =z n; the fruftum's height 6^P = d; and '785398^ 
&c. = / ; then W» 4- ««* = ^^ the tranfverfe, and iVa^ 
:= the conjugate : Then, per fim. As^ PB : i?P :: gd: Cd 

= ^, and :: i5i5 : DC =: ^r and, per 47 Euc. i, CG 



and ^6* : ^ A^ : : CG : (T^* :;= -'^f''^ ; hence the 

folidities, of the cone ACB = l£M,'of C^G^ = i^--^-^, 

and the fcalenous CAG^ is = 7 ; whence the fo- 

%n 



Aas 



d' 



lidity of the greater hoo^AGB zr -^ x aa — q^aq^ and 

lefler 1:!—? x ^V'^?/? — qq^ Or putting the fruftum's height 
in . 

= ^, greater diameter =: D, Icfler = d^ diff, = :c, mean 
proportional between i^ and •78539 = /; then ' 

T) ,4 s 

Greater hoof = — — X UU --Bd zi 48741*05, 

Le/Ter hoof = ^—^ X DB-^dd = T7*3»*55> &c. 

€-^.^ 

Mr, 7^9. AtkirifoUy . and Mr. 7>&^. Ramjfjayi have each 
hrought out theorems and trae folutions by the common 
method of algebra. Solutions were alfo given by Mr. Turner 
aad Mr. Arch. Seyth. 

Diapy Math. Vol. H. R VH. Qu e s - 
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i7g Laoi'8»* Diaries. IBe^hton^ tlA4* 

Let ^=::4eDgth of the femidiuraal arch= r8i33 > x=arch 
<rf the hour from noon, its cofine = » "" "7 "^ ^ "~ 7ao^^* 
4/= reaangle ©f the fines of theiat. and decimation =-X49 3.; 
IT =-597^ the reaangle of theic prolines ; then tf x : x — - 4- 
4X1 ^ £l 5fc. + // = fine fun's altitude.; and cb-i-cx x : x 
^ •^^a^Uc. + db+dx by the queftion muft be 
m maximonii which put into fluxions^ and reduced, J^vet 

J^im. HcnT* i= -5049 = an arch of %Z^ 56' , fo the ume 

4n Anfwr fy Mr. Thacker. 

PutTft£us = i ; </and e for the fine and cofine of the fun's 
Jecfination; » imd a = fine ^d 
coTme of the latitude given; x 
and y the fine and coftne ^f fthe 
hour from noon ; z the .arc it- -, ^ 
felf:thenbyfphcricsrff-*^4f> -^/ 
s=fineofi?/thefir.eofthefiin;s / , 

altitude: which being muJti- I > '•'l>-'^' ^. 

the arc of ume p affedoverf ron\__ 

fun-fifing, gives db-^cayv^n-k-z; which by the qweftioi 

4s proportionable to the heat, and niuft therefore b e a maxi- 

inum ; put into fluxions, is cay x ^+2 + 2 x 'SJ^^rcay 
= o; but by the nature of <the cirde x : i : : --^y : z» - 

«- ^ = z; which put for 2 is r^^ x '» -+- z — -x i^A -h cay 

^ o; .and therefore cay x »4-jz ^ * ^ db-^cay, whicA 

divided 
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dmded by y gives ca x a + z = - x </^ 4- r^jr ; this di- 



z dh 
▼ided b? c^i will make «M- z = - x 1-> 

From which equation it appears that the botteft time of 
Ae dav isi when the arc of time pafled over from fun-rilmg 
is eqiial to the re^ongle of the tangents of the fun's declina- 
tion and Iatitu<&» plu* die coiine of the hour or arc from 
^noon, drawn into, the co*fecant of the arc pafled over fince 
noon. In numbers, the t^gent of fun's dedin. xo^ 53' =i 




lemi-diumal arG= x^ : to which %t^f^ time after noon makes 
133* »^' 40*^ This m dedmalf of degrees, multiplied by 
■0X74U»> &c. (i. e. j6o) 6^831$ (•oi74i) gi^es the arch of 
the circle. 4' 3 16^3535. And tang. ded. x tang. lat. ='450564ar 
pins cof« arc 7,%^ ^y z^ *875i83» from noon (rt ;> + a) is 
»■ t»57474 multiphcd by the co-(ecant a8« 56' = »*o670056 
pves »*3i6'&c. eoual to the other fide of the equation, which 
u proved right. But the arch from noon is found thus t If v be 
p»t for the. number of degrees pafied ove r fince noon ; thaa 

viH •0I74J3 X 104*' ji/'H- f;=:co*fecam vK*%sosSiJi%^^^i^\ 
whence.by a few tnals, v may br found =: %Z^ sft which ia 
time is I'h. 55' 48'^ afternoon^ 

If any one ihould diflike this gu^Dg method^ this feUovw 
ing may be thought more valuable* viz. 

Pat / = tattgeot of halF^the time from noon; then will 
* l^- ^x\ and '7[^J =ajr; alfo^.by the nature of the 

cirde, 2;=:»^— ~ 4-^^ -2i«^ &c. whence 9 + z =s 

-- . 3 5 7 

-. X -;-»-> w «4*a/.— -^+ — ^ 5cc, equal to ■■ ^ ■ 
X ca 3 5 a/ 

^ 7^ ^ rxr: + x — //^i and die eduadon ordered 

y it X "J". # f 

= — ; which fcries reyertoi will gire the value of / e: 
tangent 14® »8'. 

!t » Vin. QuEs- 
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Ladies' Diaries. . {^Beiglton'\ 1744. 



VIII. QtTESTioN 242 anfiuerfdhy Mr, T. Cowpcr. 

Let c = cofine of Z i = 
{5' 33' 19*.; ^= cofine of 
Zj =53* 19' 15^? h — ^int 
of I Pa = 6* 3' , Its cofine 



Let c = cofine of Z i = 57^ %\' 51^; / =r cofine of Z» 5= 
</= cofine of » - 



= ^ ; ;0 = fine of I P3 s 
l»® 4j' > » = its cofine ; x 
= fine Z)Pi, J' = its cof. 
then py'^hx-=. cof. ZPi ; 
ny -^ mx s: cofine ZPj. 
Then by theorem i in the 
' folution to queft. 212, we 




hx 



. have^'^^-^"^^'^^^/'^^ = cofioe ZD, and 

^c-^d^-d^cny-^rc^mx _ ^^^^^^^ ^^ ^j^^j^ tranfpofcd 

ji — ny-^-mx 
and reduced, is r/^j' y + / nyy + </>7 — dpjy — cnyy-j- tyy 
-^chx-^- tmx-^ dhx — cmx^cpy + tny -¥dy — dpy — 
r«> '— /> -f Ci6x> + tmxy- dkxy — r »:>fj'. Put r = cp + 
tn'\'d — dp'-^<:H^-ty or = '00016^2; and s '=- ch •\r tiu 
— dh — rwr, or = '00077342; then the equation above, after 
fubftitoiion, willftand,r»H-^x = rjr+/jx, i.e. sx — sxy-^ 

X r 

ry — ryyy and dividing by i —y^ we have sx^ry\ ^* y -^"J 

the tangent of i2« lo' 36* : confequently the ift pbfervadon 
was I ah. 40' 12*', the 2d at i h. 15' »»* the 3d at x h. 40' »Q 
.P, M. Andfby the ifl and ad theorem in the fame 22ad qufft* 
is found the fun's meridian altitude = 58® 15' 57*> ^^®. ^'^P" 
^ntrtoftaldef>reirion= i7*ao' 35"; hence the Jatitudens ,5 v*? 
j8' 49^ and ©'s declination = jo« 45' 36^ north. 

The fame anjhvered hy Y.K.S, ~ 

' Xet the quantities be reprefented as above ; alfo let r and 
/ = i^i^t and cofine of the latitude ; and a and c the fine and 
cofioe of the fun's diftance from the pole. 

Then in the 3 triangles, 
the ifeheric tiieo. we have' 

In the (i) er^^ c—asyy which fubftitutedln the other two, 
make (4) c^asy -h aspy — ashx = /, {^)c'-asy'¥asny 
'-^ as^mx = d\ per (4) -^asy -h arpy — ashx^ r-^c^zg^ 

fiszr. "^ , f : — r- = -4— — r-: call i— j>=r 



s bv(^')^'*"^^-^-^==^> ' 

have "> r^ ^'' "*" ''■'^•^■" ''^^^ = ^' 
(,(j)^r-^as?iy — ajmx = d^ 



--y+py—Ax ^y^i^p^h^ 



v'=z 
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No. 41* Qjixsrreivs Answb&bb. i8s 

V = Terfed line 6** 30', then will as = ■- ^ ■ ; ' ; by the 

•"- JF T" wjr ^~ Jw X 

■~ ; and if x — »=a» = ycrt Coe !»• 45% . 



— jrx I — n-^mx 

then will tf J =s ■ ; coofequendy * , ss- 

— jirw — iwx' ^ ' — >v— i»x 

■ ■> or ■ f . = ■ I , , which out of frac* - 

fktiO'gy'ttf+rmxxkyv'^tpx, •> ^ s= ■ ^£^^it s un- 

y gfti'^ko 

ftmt of the Z^ DPi = i»^ %cf %6' = time 49' »»^« Whence : 
iie anfwer will co«ie out a» above^ 

Fcaniiot Init be perfaaded that this ^curious problem wilt • 
^oint out a way to be very ufeful in navigation, for deter* 
mining the Ibngitudes as well as latitudes : for, iappofing at 
fea weka«w neither, or had not the time of the day » out 
were fumiftied' witb'a quadrant totake altitudes of the fun» . 
Md cou!d'find th? difference in time between eadi obferva- 
tioB, which.>>»' common pocket watch with a minute hand ! 
would gi^e u»'Tery well,, or wtth^a fecond hand beuer. For 
tfioug^ tha« w<atcWr a clock was incapable of keeping true 
^me ait iSa^yet it might- rery well'meafure a few minutes 
between one db&rration and* another,, in which-fpace the 
error muft be icry incontidcrable* Now when this was done, . 
by f(^ing tht» problem,, we get the latitude and the true ^ 
fimes of the day, and then it would be no very difficult taili: 
to rcdHfy the longitude pretty near* In order to this we 
flull deduce a theorem in words,, by which any one that is ^ 
hut (killed in the common caies in trigonomary: may.jsH iti 
wpradice. 

A Theorem for the Hour lif the Dhy.\ 

t. The difference between^ the firft and fecond aRttud^,-. 
drawn into [I.e. multiplied by) the verfed (ine of the arch of 
time between the 6ril and fecood obfervation : made lefs by. 
the difference between the firft and fecond altitude, multi"* 
plied into the verfed fine of the arch of time between this 
firft and third obferrattons. 

a. Hie difference between the firft and fecond altitude, 
<irawn into the mht fine of the arch of time, between the 
firft and third obieryations: minus -the difference between 

R 3 the 
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the firft and third g,ltitude, drawn into the right fine of the 
arch of time between the hrf! and fecond obfervations. 
' LafHy, Divide the former difference by the latter, and the 
^actieDt will be the tangent of the arch of the time frotri 
nooa. 

Tie /am f anpoiered^hy Mr. J. May fh Propofer, 

Put tf = (ine 57<' aV 5 A h = that of ^f 35' 19^*^ = that 
pf^iS^ is' 16", the fine of 16 min. or 6<* 30' = nr^ cc^. = n^ 
jTrr fine i a* 4a' (=51 min.) the time between the nxft and laft 
obferv. its coC =^, tadius = i. Then put a — 3 = ^, a — c 
= /, r — >?==/, r-'^ar/; then tk« taagem of the ktmf 
angle from, noon when the greateft altit. was taken will be 

= '-~^^~^r;=;'aioo3i8. ='ia** ai' 16", which io time is 

49' aj*'* or after x» o'clock; the fecond ih. 15' ^5"; and ihc 
JLaH ac ih. 4c/ aj'^, according to the altitude's decreafe. 

Now put the cofine of la* a^i' i6''i = </; of as**- H 16^ (th« 
»rc of in. 40' a5^ time of the laCi ob^rvatiOft]r= ^; put like* 
wile d — > =: ^, r — ^ = /, and- r -h d^^p. 

Then the fine of the fan's fouthein akitiwfe will be = 

* H (fee his anfwev toiqueft aaa Diary 1741) the degrees 

of which put = 4u, Likewife the fine of the fun's deprefEon 
in the north wiH be ^ — ttt thedegrees of ttpot = «•; the» 

the fun's declination wiJl be '^ — ^ = tcf^ 47' «early ; and 

a 

• the cof ne of the latitude ^"^^ = 38^ 4' 45"^ and ^ i' ^i' 15' 

a 
the latitude required^ 

IX. QuESTioM 244 anfwered by Mr. J. Landen* 

The bodies are A, B^ C. > ^ according to Mr. Keil'i 
Their weights 3, x» ar- S 

lotrodua. Phyf. we hav^ -^ = the celerity wherewith the 

body B will appr6ach C, and r '- ^-r — ' ^ ^^ 

velocity of C after the impulfe ; the fluxion of which being 
made == 0, and reduced, we have a;=::9, a mean propor- 
tional between^ and C. .,^ 
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^O. 41. QjJ E^S T I O ll^S A N S W E It tf o. • ' iff 

Mr, Tho. CowperV /fn/iuer. ' 

The bodies and weights denoted as above, and putting x 
to exprefs the v^ocity oi.J; from Dr. Kcil's demonllra- 
tion about the motions of elafHc bodies is deduced this ana- 
logy : As the film (^ the bodies : twice the weight of the 
moving or ftriking body r : thfr velocity of the flriking body 
before percufTion. : the velocity of the quiefceot body after 
it. 

That is, X'ha U2a :: t : =r velocity of B after 

the ftroke. Again, x-^c: ix :: ^^ - : *i£^ 

xn-a xx-k-cx^ax -^ ca 
= the celerity of Rafter the ftroke; which, per queftion, 
is a maximum, and the fluxion thereof 4^x*x -f 4acxx^+ 

Aaaxx-^Sax^x-z 4acxx — 4aaxxzzjy. Reduced, gives 
X = V^^ =9 pounds. 

Mr. J. fVatis*% anfwer is \i\ Ihe fame method. Mr, William 
Honnor, from Mac Laurin's Fluxions, p. 419, Mr. Ponjtjle 
the propofer, Mr. J, Turner, Bironmsy Mr. S^JBamfield^ 
Mr. Aflj^ Mr. Ric. So*werby^ ?iti(jiPhilctechnus^ have anfwQ^ed 
this queftion* 

The ParzE Question anfnvered hy Tl/r. A.^Tiackcr, 

■ Put tf= 6feet7 CA^ 

^ A = 18 ?• the height of the ftaves at i ^ > ; tiie 

^= 8 ) c^3 

line AB = 53 feet = ^; the diftance between the tap of the 
ftaff y^ and bottom of the ftafF B {piaB)ci\\ e\ the diftance 
between the top of the ftafF B and bottom of ftaflpvf (= ^-^) 

call/; then will ■ -^ , . H ^^ / - =: m = 

%i*o789»'the dittance frofri the top of C to the bottom >ylA. 
Then (by 47 Euc^ i >) AC is fo uiKi= 1 9*501 > which call x; 

• , - 7^4-^ y e -i- f . ^ — r y ^ *+- ^ , , 

aitt) r-rr + ■ ' / ■ — 3: — =: « = 40'3i6, the 

length between the top of if and bottom of C; and hence 

£5 h found = 35*962 =: 5r. Now putting - Jn r f ''=^h ^ 

■ ) ' • ' 
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l4x|Z ; \fxx+aa zi s zz »o*404; ^^ , - ^^ = i = 0454;^ 
V = 'laiox ; then wil* 

the Tcrfed fiac of 



aad 



dd -^ XX — zz 
adx 



A— iff ^^ ^ 

an arc which isdoubk tlve latkodc lii^ jfcT; wbofe half is 
=: 80** 4i', the true latitude required. 

Now calling the fine of the latitude >y then will — i ' ■ 
s= '33309 = tjie fine of 19^ %y% the fun*s declination north* 

Sir /• Neni>tony the author of this problem,, finds the lat«^ 
8o* 45' ao*, and -declinatiow 
19* %i »o', as may he feen in> 
the 4ad prob. of his Univerfal 
Arithmetic, in the Englifh edit. 
1720, p. xji, ^here the tranf- 
lator Mr. Raphfoo, Mr* CaiHiy 
or the printerj committed a 
blunder, making the line AB 
s: 30, inftead ofjs. By reafonr 
of which difappointment, the 
folutioh is here ihorter than 
^as designed; but the invef* 
ligation of the theorem above 
we have printed in the firil 
volume of. Diary Oueftion* 
Vrhacker's Mifcef.l if the line . V ^ 

AB was = 30, then the latitude is Jo* 4' 1*9 ana decunatiiw 
%i^ 7' 4\ And Mr. Ed. Cro/s has found it «o* 4' ii*» and 
dedinattonii'*?' 4^'* 

The PnzftifiQDiaritsfeU t9 Mf* Ed. Crofs- 




Of the Eclipfes in I744* 

Within the fphete of "the €arth*s orbit will happen four 
eclipfes this year; twice will the moon, in her v^deritfg 
courfe, interpofe and hide the fblendour. of the fun from 
failing on the earth, or its atmolphere j and twice will the 
earth, in.its annual elliptic orbit, be fo full in a line between 
the fun and moon, as to hinder her from receiving the light 
Ae borrows from the fun, ,t9 «njight^n tb« c^rtli by re» 
«eaioB, _ 
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I. Sun ecllpfed April x, at xo at night, inv;fible. 

a. Moon eclipfed April is, at half an hour after 8 at night. 

Dig. 



«fifible. 



Beg. 
h.ro. 



Mid. 
h.xn. 
8 28 

8 sp 



End 

h. m. 

9 5* 

9 58 



. Calculated by ' 

'^From Adroo. Carol, at Coventry 7 '4 

! r London j 3 

J.RandJesof WcmmJRome 7 57 9 iz 10 50 

CWemm 6 55 7 53! 9 48 

S-Bamfield, Leadbct.Tab. Lond. 7 3 8 16 9 

Will, Brown, Brent's Comp. A^ 7 3 8 29 9 

Car. Cleobury 7 1 8 aj 9 

'w w^nftr JBurchefter 6 54 8 23 9 

.W.Honnor, ^1^^^,^^,^ 658827 9 

Mr. RaJ. ftulfe, London 7 8 8 28 9 

Tho. Cowper, Wellingborough 7 9 8 35 10 

Mr. Poole, Hereford 7 5 8 30 9 

>I];.Betts, Oxford 7 7 8 35] 10 

3. Sun eclipfed September ^15, invifible. . 

4. Moon eclipfed Odober 10, invifible. Mr, Huife has 
given the calculation of this eclipfe at Mofcow : The begin- 
ning xz. 30. Middle iz. 46. End i. 8. 



[8 »3 

8 » 

7 50 

9 }S 



New ^ejiions. 

I. Question 244, by Mr, J. Turner. 

If a flexible chain, eighteen inches Iong» 
On two pins horizontal was hung, 
Whofe diftance afunder cxa<5lly (hall be 
A foot; its lowcft defcent then let's fee. 
A thcoreni that's general give, for to find 
The areas of all fuch curves of that kind. 

11, Question 245, 6y Mr, John Landen. 

I have one hundred pieces of gold ; fome of which are 
piftoles, fome guineas, and tho reft moidores. Now if a 
pidole was worth 18 s. 6d. a guinea worth il. 3 s. and a 
moidore il. ics. my hundred pieces would be worth juft 
one hundred pounds. Quere^ How many I have of each 
fort? 

IlLQuES- 
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III. Question 246, J^y Mr. Peter Kay. 

To find the center of ofctUadoo of a pendulum, «liofelM% 
is compofed of two equal and fimUar parabolicti conouls» 
joined together at their bafesj the thicknefi of the bob being 
three inches, the diameter of its greateft cirde ieveninclies» 
and the diftance of its center from the point of fdpenfion 
1 9*5 inches ? 

IV. QuBSTioH 247, fy Mr. J. Betes. 

A fet of men and women were drinking together, an^ 
their reckoning came to juft Qn guinesis ; towards the (fif- 
chargtng of which, each man agreed to pay a certain fhm,. 
and' each woman the fquare root of the lame: Now it was 
found, if the number of men and women were mutually 
changed the one for the other, the reckoning would have 
come to half a Portugal piece Iefs,or only to 4!* i9S* A&»a 
it was foond, that each .man paid as many ihilling^ more 
than each woman, as there were women in company. It tv^ 
required, what number were of each, and what each paid^ 

V. QuBSTioM ^48^, fy Afr.WMwoijyttmtll 

In an oblique-angled trian^e {EGF) there is given the 
difference of the two fides, whicli compofe the oblique angle 
{ED) = a ; the cKfFerence of the fegments of the bafe {EB) 
= 4*4; and the oblique angle(£/^) := iia" 37' t-Uis. rc-* 
quired to find all the other parts of the triangle.. 

VL. Que ST ION 249, ^ Tl^r. William Frown; 

^ In the latitude 53^ 30*^, on the toth of June (fuppofing it 
the longeft apparent day) 1 afked a mathematical friend, 
what o'clock it was l~ who made me this puz^ing anfwer : 
Count (fays he) tlic hours from the vifible time otthe rifing 
of the fun's cente*-, and add their cube root to the fquare root 
of the hours to the apparent time of its fetting; and it will 
give you the hour otthe day. Qjiere, What o'clock was it t 

Vil. Question 250, hjf Tlfr. John Hill, 

There is a river, whofe flream is divided into two parts 5 
and after running fbme fpace, the waters are ifnited; ber 
twecn whicli it has incloicd an ifland in the form of a geo- 
metrical 
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metncal ettipfis, whofe tranfverie diameter is forty chains 
(according to Guoter) and conjugate = thirty chains* Upoo 
the tranfTerfe diameter is built a farm or cottage hdufe* i|;x 
yards from the center; and as this piece of land is to be (&• 
Tided by ffaraig^t hedges from the houfe to the water, one of 
them* which moaid be the fhorteit that'can be made, is to 
convey thc^ water from the river to fill aciiftern by the cellar. 
It is required to £nd the (hortefl diftance, and the pofition it 
will make with the tranfverfe. 

VtiL Question 251, hy Mr. J. Powle. 

To determine the law of the weights, which prcfs each 
particle of a perfeA flexible line, in fuch manner^ as that it 
Ikall form a curve, whofe equation is ^ x =jr4 > 

IX. Question 252, hy Mr. T. Sandalls. 

In an oblique-angled plain triangle, there is given the dif- 
ference of the fides which include the angle of ii2<» == %q^ 
and the perpendicular let fall from the an^e on the bafe =r 
<o: Required a theorem to determine the bafe and lides of 
the triangle^ 

X. Question 253, hy Mr. J. Powle. 

Granting the refinance, as the fquare of the celerity; tn 
"What law of denfity will a heavy body moving defctibe a 
•curve* whofe equation nax zzy ^ f 

XL Question 254, ly Diophantus, 

* Since the dodlrine of trianeles has an unbounded ufe and 
ap]>lication in moft parts of the mathematics, and the firoi- 
larity of them generally had recourfe to; let it be required 
^ofind eight right-angled plain triangles, whofe hypothenufet 
are all equal; and &ew. a general method for determining 
the fame. 

XII. Question 255, 

The various contrivances for meafuring time have em- 
ployed the curious in all ages ; the true determining of which' 
IS a matter of no fmail importance in civil life ; and perhaps 
1 may furprize fome, if I fay, algebra is ufeful to know the. 
. time of the day by a clock, when it cannot be done other- 
wife ; which is the reafon for putting^ in this eafy queflion, 
in oraer to convince others, the facetious Hudibras did not 
joke, when he fays, - 

^And wifely tell what hour o'th* day 

The clock does ftiike» by algebra. 

^ The 
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Thi Question. Being at fo large a dittance from the; 
dial-plate of a great clock, that I £Ould not diHioguifh the 
figures ; but as the hqur and minute hands were very briglu 
and glaring, 1 cotild perceiTC, that the minute hand pointed* 
upwards to the right hand, at the fame time the hour index 
pointed downwards to the left, fo as both were in a right 
line, or diametrically oppofite, and in fuch politton, as that 
the elevation (I guefied) was fome few degrees more than 50 
above the horizon. Quere, The hour and minute of the day» 

Prize Qu e s t i n by Mr. J. May, Jufi, "bf Amjl^rdam. 

An architeA, or maftcr carpenter, m Holland, had (from' 
that (lender knowledge which ufually attends mechanics) 
conceit enough to fancy, he could find the dimenfion of any 
piece of timber in a building, of which a defign (hould be 
given : A burgo-mafter of the city of Arafterdami intendiiig 
to build a handfome houfe fronting the ftreet, where his 
length was limited, becaufe he would fave the charges of a. 
doiible roof and gutter, aod at the fame time put his beit 
. fide outward, gives the jCiid archite<5l thefe djmenfions, viz. 
That the building flionld be forty feet wide^, and the front 
wall twelve fcer higher than the oack wall: Alfo, becaufe 
too much of a large roof fhould not appear in view of the 
ftreet, he will have the length of tfic ratters, from wall to 
ridge, on the back fide of his houfe, juft 37 feet; but the' 
rafters on the front fide to be of fuch a length, as may form^ 
the pitch, or iteepncfs of the roof, the fame on each fide. 
The owner being frugal (not to fa^ wife) orders the builder 
to fit down and count up the cofl ; But although he was ikil- 
ful in dumbers, and pretty well verfed in fome parts of gepr 
metry, yet he found the firft would be fo much adfe^ed, and 
the latter only an approximation, that he was not able to. 
know how high the roof would rife, nor the ^Idngth of the 
rafters in front, and therefore was incapable of computing* 
the timber and roofing. The burgo mafter furprized, pro- 
bably^ thinking fo famed an architecfl: muft be little lefs than 
a conjuror (when himfelf was none) refolves not to have his 
houfe begun until he can have t(>€ meafures e3j:a*fl, and leaves; 
hiai barc-breach'd, riding on the ftrange roof, although he is 
furnifhed with mathematical inftruments, to defcribe curves 
and conic fe<Stions organically. Bur having heard of fuch. 
things being eflPeded by geometrical conftru^ion, he has. 
through the mediation of a friend, applied to the artift» of 
Oreat Britain • and thinking the author of'the Ladies' Diary 
deals in quibbles and quaint queftions, hopes to fee both me- 
thods in the next year's prod^dlion. 



Digitized by LjOOQ IC 



No. 42* (is ESTiONS Answered. 



2^9 



1745- 



^^eftions anpwered. 

I, Qufi s T I o N 244 aftfwered hy Mr, N. Fairer* 

LET ^ = the farce which keeps the chain in its pofitioa 
iixA,x — AC,yi=.EC, z-AB\ 
draw the tangent BS^ and BT=- BA 
perpendicular to the horizon, and TS 
parallel thereto. Then wiJIthe line 
AB be fultained by three forces y for 
its gravity a^ls in the dire^ion B Ty jt 
is drawn at A in an horizontal direc- 
tion, by the force^^, and it is fuftained 
in B by the tenflon of the line S B\ 
wiiich three forces are confequently as 
ST, TS, Tind BS; as BT::^z : TS 

= /? : : X : y. Take Br = Bb, and 
draw r« parallel to BS, and Bn perpendiciilar thereto; 
' then BT IS the perpendicular force or weight ©f the line at 

By X is the fluxion of the tenfion at B, whofe fluent (ic) is 
the tenfion or force in the dire(5lion /ir; but in A where 
y ^ o, this tenfion = a, ergo by corredion the whole tenfion 
drawing in the diredion of the curve is ^ •+• x ; then BS^=: 

zz. its fluent is a<jx + xx 



p Q ^ 


\ n 


cek 


^^ T 



ij-hx: z :: 

= 2?15, therefore J' = 



X, -'-ax + JfJf : 
ax 



Vaa + XX 



, and y i= hyperb. log', of 



a ^ X -¥ \^ia^cj±xx 



; which equation when y = P^ will 



give X =s A^j=^ 6*03 1 4 the loweft defcent ; hence a = 



ZZ — XX 



= 3*699^; the fupplementai fluxion xy = 



^aa -h zz 



gives 



2 — tf/7 X hyp. log. , and the area PA^ 

zxy — az-^ aa X hyp, log. x + ^aa-^zzzz %s*t^iC. 
Diary M^tL Tol. II. g Thf 
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Put nC^c, BC-h Bn-x,mn^yy and Dm^z. 

Then will i =: ^. z = Vaa^h \ whence, the curve 

being the catenana,j = Vaa -^zz 

^a V zz — =£^= ; this put for 

J in the above value of x, makes x 

— '^ • hence:> i the flux, rf 
"^V^ + ^z 

eie variable area !>;»/. is ^^;^= 

^ ^3C = the area, and Mfhen z = ^ (x being then = i) be- 
comes 7^^ X « the exprcffion for the zre,^CDE^ '- th^ 
' area of the curve' is so^'i^h and DSxha iomft d^ept<tf 
the chain = 6'C3 17 inches. ^ 

II. QuiSTion 245 anjhvervd dj Mr. Hcadl, 

Let X == the number of moidor^s, y. =2 guineas; then h -^y 
.— X = the piftojes (putting h for 100 pieces) .; hence ^ox -ir 
37^ — 3 7;^ — 37X + 46> = 4QOO the number ef fix-pences ; 

whence x = ^ ^""?^ or ^ = ?^^?H . from whence x 
and j^ are determined in whole flumDcrs < and x8, alfo h -- 
J — x = 76. ^ 

This queftion was alfo truly anfwcTed by Mr. Bronvn^ Mr. 
Turrer, Mr. Ter^ Mr. Cr^e^, Mf, Adams, Mr, i^iia^ 
' the propofer, and feveral others.* 

in. QuEs* 



• This qucteon may ^o be folvcd aftw tbc manner of fcvcial 
-s ef the fame kind already given in tlii« work. 
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♦ lil.QuBSTiOM 246 anfwereihy Mr. N.Farrcr. 
Let a reprefimt the J^at of fufpeDfion. Now here is 



»ven AO = 3^-5 = d, BO^ Vs-^-nh awl 
CO zx Vs:cni htt yvzSFs^SG, if=s 

W ; tken x : j^ :i m t mm, /. * a — -^; 

jmd then the fluimt of »^-^* x^^P* 
X jf divided by the fluent of « — pf'* x 
7+7 xi gives ">^^"7o^^4-i6^^ 

w hich l et = a ; again the fluent of n^jf * 
X d-^f^ X y divided by the fluent of 

= * I hence the ctiUance of the center of 
ofcillation from J the point of fufpeniioQ< 

» ^^ ' y e=-37*5ir7*8 inches* 

Mr. Cockfon and l*r. P^w/i* hare niiuie the diftance of the 
l^int of fufpcflfion from the center of ofcillation = 4o-oi»^ 
inches ; and Mr. Wim H^nbury the feme with the foirocr. 

IV. QwEs- 




* Hi. QjiEsnoN t46. 

The original folutioo above given to this queftieii M wroog. lor 
die center of ofcillation ought to be farther below the pciox. otiuC- 
ptn&^n than the center of gravity is s bvt it it here made kA thsUi^ 
it. 

Putting the ^jaaatitieft as in the notation above, and c for Uie 
diflance of the center of oicilladon from the point of iufpeniioay 

then vrifl c be = </ + '-^^ "' ^^-^^^ . (by die nature of d^e 
ft</xUieflu.of^>jir 

^ . . . theflu. Of /»*x*i . . nt^t . . •• 

center) — J + ss i + --- ss d + l^ =s 

fti X flu. of ftxjr 3«« 3d 



(when/ = m or « = ii) <'+^3=3P*'i 
*i«337^ = 19^0^^ tht diflftiiMe rcqniicd. 



3-5' 
3 X 3PI 



isrr**' 
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' IV. QuB$fioN 247 fttifniiered hy Mr. R. Gibbons. 

Put ?w = the number of men». n = the number of women, 
smd x=: what each woman paid ; then per quefHen each man 
paid XX. Hence m%x -h nx = ia6, «xx + «/x = 90, aad 
XX — X = «, Now by taking the value of m in the two firft 

equations, wc have ^^ "~^^ ^ 90 — /;« x. From which 

and the third equation we get x^ — x^ — « * + ^? = ^^^""^ 
ia6^ whence x = 3 the (hiTlings eaich woman paid, and x*> 
= what each man paid 5 confequently there were \% men 
and 6 women. 

This queftion was anfwered in the. fame manner by Mr. 
Landeuy Mr. Crofs, Mr. Rubins ^ Mr. Br^^ttj Mr. Adams 9 
Mr. Denty Mr. Cockfon^ Mr.. HolHdayy and others* 

V. Question 248 anfwered hy Mr^ Heath. 

Put w= s. Zi&FC= iia** 37', r^e the following fig.] x= 
BP=:.PG, And fjzzBB the diff. of the bafe's fegmcnts ; y = 
/) F = F(?, and £D = ^ the difF; of thfi fides containing ihc 
oblique angle. Now, per 47 Euc. i, EF^ — BP* =:PF* 
=:FG*-^PG*, i.e. dd'{-%dy'^yy--ttn — %nx'-'xx:=: 

/^ — xx; whence ' ^ -^ "" ^^ = x by reduaion. Again. 

£G : s.A EFG- :: FG : 9. Z, FEG, i. e. *x + » : «r^: : 

J : -=-^ = s. ZF^G; and rad. :£F : : s.jLFEGiPF^ 

i.e. I : <j?+y :: ^Y : J'J' — xx^'v. wbence jrjr — xx = 



>5 XX +4X/r +»« ' 

= w«j^;f X dd-hirdy-^yy. In which if the val\jc of x be- 
fore found be iubftituted, an equation will come out » 
which there will be but one unkno'wn quantity, viz. y. 

Anfmeredhy Mr. James Rubins^ 
As EF-^GF xEP-PG IX cof. ^^"^"^^ : cot 
AG-^AE ^^^ Thacker's Mifcellany, theor. x8 p. a8.) 

Hence the fides are eafily found by plain trigonometry, and 
arc £f 5: x»-9, FG ^ tor^t and £(? = i9'«74. ^. 
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Titfam a^fwtnd hy Mr* Arch. Scf ch.. 
Id the ttimuSi EFG draw the Ime DGy tbcA the angle 

» 

BGD ^ ^£jf ,4,,^,; but; 

m the triangle EGHy as -F(5^ 
tJJ/Tr: z.jLiix%.jLnGE 

=sco£ ^^r^^ ),aadhlth»: 

A EGD^Azt.EG : ED:i%.EDGi t.SGDr[^B. 4?.T:.^^^; 

that 15, putting ^/) = tf, £J? = ^,>^ = |y, BG:=y, and 
tf afdi/=? fibs and coiirte of half the fiini of the arigk$ ai the 

hafe, > r*- ^ ::x + i» : : ^i : ^ x ~-2 = cofine of half the 

difference;. aird/+3 : ^ : : r : -~; = s. of half the dlffe- 

J y t o 

uence ;, /. -^x ?T?)'* -f^^rrr = J+?)* , or s/^'aaxx^^add-rau 




xd -^aa 



= j|r + ^: but :c^tf x/i sfjr.+ ^x^^ /.^-f^s j" - a: 

i aa-^bbdd 



^. _. iaaib -^ 



aahhdd ab 



c 



W96; and therefor* ^ "^ ^^. . ■ . 2= ihe greater fide 
%yaa-'bbda 

1*4', fb that the greater angle is 36*^ 54', and the lefs 30* 

Vl.XittES- 



* A eonfBrudtion of this problem nuiy be iecA at piob. 9 o£ 
S3 
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VI. QuEtTiOH 249 anpwcrcdiy Mr. Farrcr. 

Let j^ = the hoars from fun-rifiDg, n his true time of rifin^, 
and m the length of the day; then the time to his ietting is 

«— jr, and per queflion Vjr + ^m^y s =«+jr t he hour of 
the day: Putjr=:x>, and we have x + Viw — x* =»-4-x*, 
.% «r — X* =»* + x* + x» -i-awx* — »»x— ax*, whick 
in numbers is x* — «x* -*- 8*4001 x> + x* — 7*40*ax ^^ 
«r* — «* = a*9997; hence x = 1*0919, and x' =jf = I'SoS^^ 
and n H-jr = 5*0019 =3 5 h. o' 10*44' the time required. 

Mr, Bronun the propofer, Mr. Heathy Mr. JiamSy Mr. K 
JHoliiday^ Mr. Cihjon^ Mr. Cock/on ^ and feveral others, hare 
anfwered this queilion in the fame method. 

VII. QuESTfOM 250 anfwered fy Mr. Wm. Lax. 

Puty^<7=r/ = ao, DC5=r=i5, CHzzd'=zi, BH^a 
:=:%(,, AH- b:=^ 
14; andletP/f=:x. 
Then, per property 
of the curve , we 
hare /f:r^ ::#»+* 
?< 3— ~x : cc X ^*'' 

// 

mb'\'bx'^ax — xx 

ti 

4. XX =-^7^*, which 
by t he queftion is to be a minimum, .*. its fluxion ^r'x 

i3— iji — ai* + »//'«« = 0; whence * = -- x 7-; 

or (by writing %d for a-^b) x =:■ _ = 169*7 yardj; 

confequently i//r=s 13-36 chains, making an^angle with the 
tranfverfc of 54^ 45'- 




*Mr. N. FarrerV Anfwer. 

Here is given y^i? = 40, ^ Z) == 30, ^if = 6 chains r let 
N6'i? = w = *o, jDC=«=rj5, CHzzd^^, SLniPC^*; 

then. 
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then, per conies, mm : nn :: mm^xn : ■ »^<*»""**V 

: '■ ' ^ = fubtangent PT"; then, per fim. triaDgfes, 

« — tf : ^\/mm ^xx : : -^A/mm — jc* : ■■■ ■ ■*.y there* 

/• ^^ ^»* — ** — dmm-¥dxx nnmm^^nnxx , 
lore ■■■'■' = » ■■ . there- 

fore «r*jf — /»**' -— dm^ -^ dmmxx =: nnmmx '^ nnx^ ^ 
that is «*jf * — ff**'^ — dmmxx -^rnnmrnx -^m^x-^dm^ 
=?o^ which divided by xx^mm gires mmx-^nnx^mmd 

mmd ^^ «.^ ._- 

= ®» * * = r:;: rr = «3'7i4a86 = P^:, aad PH =5 

7'7i4a86, P^=io*9i8c6, and ^/Tr: 13-368406, making 
ao angle with the tranfverfe of 54** 45' 23" nearly.* ^ 

This queftion was alfo truly anfwered in the former me- 
thod by Mr. Tko. Convptr, Mr. J. Terey^ Mr. John Landeni 
Mr. IV^ Dent^ Mr. Adainsy Mr. Fr. Hollidayy and Mr,- 
Gibbons^ 

VIflf.QuE8- 



* Vlli Question 250 Conjiru^led. 

The point F being the focus, with the center C and radius CF 
defcribe an arc cutting /H/|j QD in/ and/j through /, C, / dc- 
icnht a circle; and with the center C and radius CA defcribe ano- 
jchcr interiedting it in tf ; then aW^ being drawn H CD will give 
the point W in the curve from whence the fliortcft line WK muft 
be drawn. 

For, having d^wn the chordi C/, C<7, by the nature of the 
circle it wiH.he CP : CH :: {Cg-*- or) CA*^ : (C/» or) CF» ; 
hcuce, by divifion, PH (or CP— CH) , CH w CD* (or CA* 
^ CF^) : CF» ; .*. H»^is j, the curve by prop. XV Emerfon\ 
Conies, which it ought to be when it is fliorteft. 

CoROLLAKY. Hcncc, when HIV h j, the curve, 'CF^ or 
CA* — CD* ! CA* : : CH : CPl And from hence alfo the 

ealcuUtion is very eafy ; for CP = ^.^,_^^, = ^^,_^^ t 

^_^ <5 X 400 ^ X ' ^ -.- ^^ »-. J 
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" Draw the liftes T^, Fg, /?>,. and LC wiD fcptefeut th^ 
weights upon every particle of ^ 

any curve : let PM = jr, PS 
s jr^ CFss^f AM = i, and 
xby fimilar triangles, we (hall 

have ^ : jf : : « : IC = -r, 

tirkofeiux.iiI.C=^ii-rr^. ^^ 

ageneral expreiEon for all curves. 
In the prefcnt cafe we have <i* == 

y*. whofe inxxon is * s= —— *-, 

which £ubfiitutisg is the above equation hC =s V, anlfe 

taking Its fiuxion we fhaM have LC ^ '^'^jyy'i a**^ if'w 
cxpreffes the weight that preffes the particle ^,- we fliall. 

cube of the ordinate diredly and tangent in verfely. ^E. iL 
Anfwrcd by Mp. Yzxt^t, 





in the folution to queftion 444, zy=-aty %ax -^xkzszz 
and fl 4- X = the tenfion -^Xow^ per qoeftion at'ss.y^, its 

fluxion ^i = 4J^'^, ••• 4jf Vr= 2^* and 4;^' = z the gravity 
of the line or required law of the weights prclBng every par^ 
tide of the Une ; which is as the cubes of the ordinates. . 

IX. Question 252 anpouered By Mr, T. Atkinfbav 

• Given JC-'CB^%o = tn, C^e the fig. to qweft. uH 

'C^ = 6o=:«, S.Z.BCD or 68« = /, its cofine = r ^ put 

ivzuBC + AC, thcayhnzzje, and^— ^ = ^5(7^. a»d 

: per 
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No. 4a* QjTlSTlONf Amswbii£9. W 

per trig, y + n I 1 :: m : ■ » ■ = s. Z C-r/^> a»<ly^"^ 
.._«.. ^ : aU—L^-AB', alfo z: ;r — « :: r : 
O — t^w = CDj but ^5» =^C» +5C* +iJCi<CD, 

or>4 -^^ xj.»= — -^ 

or if for the coefficient's ofyy and the quantities ott tJie other 
fide of the equation be wrote a .^ and B refpe<^ ively, it will 
. be y^ — %Jy=zB, '. y = \^A -^ VB -4- /^* = io8*4»7i ; 
hence jiC::^ i i8'4»7i, BC=: 9S'4»ri> and JB = x8d'ia79- 

The fame anfmered hy Mr. W. Kingfton. 

Let AF = /I = 4o, EC-sip^ ^o, / and r = fine and co- 
fine of half the fum of the angles at the bafe, x andjF the fine 
and cofine of half their difference; then will ty^cx be the 
fine of the greater angle at the bate, and sy — cx the fine of 
the Icfe ;, alio ey ^ s>x and cy-^sx their refpc^ve cofines; 

then 2S sy-^cx : p :: I : = AC^ and as sy^cx 

sy — cx 

: p :: t : — -r- — = CB; hence — ^ ^ — = a 

sy + cx Jiy^^x sy-^cx 

^cpx . «> .^ r 

= :: > • • %cpx =. assyy — accx x : But if ror 

ssyy — ccxx " •*•' 

yy be put its valwe i — xx^ and for ecy x.-^ss^ it will ht'- 
come ass '^axx:=^%cpx, >'* axx + %cpxz:z a- jj, [ub&itute 

a» =£ and it win be XX + 3 /r^ = J x; whence, bycom« 

a ' 

p leating t he fquare, and extrafting the root, we hav.e:X5: 
^sj-^nn — «, and the required fides as above. 

Anpwercd by Mr, A. Scythe 

Put p = 6o, dsz%o, s and c = the fine and cofine of half 
the fum of the angles at the bafe ; ;il= the bafe, and x = the 

fum of the fides r then will y t x :: c : — = the cofine of 

• y 

Half the difference of the angles at the bafe, and y i d :: t 

:^=itsfine^ .\ ccxx+ssdd:^yy, smd x x ^^^^^^^^^ — ; 

■ ■ ' "" bot 
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tjS L A D I E s' D t A It I £ s. f^lfeaiB^ >745 
but ■'■' =: the fine <>f the greater, and' ■ " 1= 

y y 

the fine of the lefs ; therefore ^— — ^^ : ^ • • ^^- 



y fsxx-i-d 

."» the Jeffer iidt » a f^ * 32 the greater, aiid their 



ff/XX — 



or 



jy — 12£!!L 2c ccdi+ ssdd ts, d3\ which reduced giver 
y = ^^^ ^^-^-^^ — ' ^ iSo*x»2 ; whence — = 



is/dd'i'^^pC'^Vppcc-^sjdd ^ 



=fc — = txfA% the 
l^eater fide, en* ^%*4% the left. 

This quel^ion was anfwered by Mr. BrcmrH, Mr. y. Bofim^ 
E. Suzgety Brancepeth, Mr. John Corifctty Mr. Fr. Bmiday^ 
Mr. ^tf/jj, Mr. Uibhons^ Mr. -F. Cro/}^ Mr. Farrer, and 
otbef«.* 

X* QtusTraH 213 itiifriertdhy Mr* N. Fjmtct. 

Eet ^rC reprefent the curve deicribed ; draw the lines: 
as in the figure, and let the velocity at r in 

^e ditcAion rC:s. v> AH^^, rn = *„ fft j^^ 

:sy, mntzyy rpt i= z, the required dentity 
as i>, ^ the celerity^ and law of refif^aoce 

^at*; then> : tr :: i r ~ = the veto- J^ 

y Ji ^/V'^ 

city in the direction nr, its fluxion is \ 

^^ , ^* =thc incrcafe of velocity dating 

the time of defctibing rmyy ti :: i i^ ^ ptit ifffiij^ 

fpont. 



^^ To this pr»b. a Coiifirtt<^oais niven 10 prob. 78 of Smfjkn*t 
«I|ebra. 




y Google 



N0«4^' QjJESTIOHS Alitt WB&BD. J^$ 

from the refiftance of the medium ; therefore -r = the part 

y 
arifiDg from the force of gravity. The refifUnce is to the 
•• •• •• •« 

force of gravity as r- to -r > or as — —r. to i ; hut -r , 

y y *' y 

the veh>city arifiog from gravity, being propomonai tft the 

time ' of dfcfcribing nm^ may he expreaStd thereby; hence 
•» •- • * 

-;- =:^ or vvxzzyjy mfluxions »vv*4Fvt/*=o, or — - 

•^ . " "^ 

•• • • 

= *-!» which fubftituted in the fi)xegoing proportion — ^ 

: X> gives -r^- : i the ratio of the reiiftsmce to the gravity. 
^gaio, fiace the ahi<^ute vrfocity is -r the refij^aiiee by 

y 

by fuppofition will be tf x ^1 ; hence D as ■ 



f 2 i 

I be tf X -T- ; hence D j 



4^ 

vhich when >» = », or the refiftance as the fquare of the 

' velocity will be rn : But» per ^eftion, the equatioo of the 
zx 

curve i$ax:=:yi, /. axzz $y^y, x zz-^^^^^ , and xst *^^ , 
.'. the denfity -rr. will be as _——_., or as the tan- 



2ff 

|;eBits reciprocally. 



^V7j'*+«* 
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Anfwrcd hy the Propofer. 

Becaufe the rcfiftancc is as the fquare of the celerity, 
ft 
* ^ (Simpfon's Effays, p. 60) wUl exprefi the 

required denfity : But by the equation of the curve (« * - J* ) 

we have i =: ^, i'^^. «=4^.. and^JT^r^ - 

— 2yr^» 4-9>*; therefore, by fubftitution, the required 

dqpfity becomes . "^JT^T^^' "^ ^^ 

/I 
a'fartherreduaioB= "" i. e. it Is always as the 

tangent of the <iiftance from the vertex to unity. 

This queftion was anfwered in like manner by Amicus^ 
Mr. C, Cock/on^ Mr. J, Landen, and Mr. Hanbury. 

Xi. Question 254 an/iuered. 

Let ^^ =:.the fquare of the common hypothenufe, and xx 
the fquare of one leg, then will bb — xjc be thefguareo* 
the other leg. Suppofe b — nx zz that leg whofe fquare is- 
bb — XX, then will U — xx = 3^ — o.bnx -^ nnxx, which equa- 
tion reduced gives x= ^^^^ = to one leg, andifinftead 
of X in 3 — »x we take its value laft found, we (hall have 
^^ ^ = the other leg; and iince n may be aflumed at 

pleafure, not only eight, but any number of right-angled 
plain tiiangles whatfoever may be found ; which wili alfo 
appear by making the common hypothetaufe the diameter of 
a circle. 



XII. QvES- 
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Ne.4^« <^E S TIONS ANS WBRIU • let 

XIIn Question 255 anfw^ed iy Mr. J. Landed, 

By confidering the quefHon, I6ndthat the firft time the 
hands are diametrically oppoGte after 6 o'clock, is the lime 
•f the day fought. Let x hours be the time from 6 : now 
the minute hand going round once in an hour, the rounds 
it will be carried m the time x, may be repreiented by x ; 
and the hour hand going round once in 12 hours, the part 
of the circumference it will be carried in the fara^ time 

X 

by — . It 15 evident that 'tl^e index whofe motion is 

Z2 

fwifcefl, will outgo the (loweft, one circumference in k 

hours ; whence * = 1, and x = — ; therefore the 

1% 11 

time required is 5 min. %fj iec. pad 7. 

Tinjyjered hy Mr^. James Terey. 
By the data it appears to be feme what paft 7. Let « 22 
the number of minutes paft 7 ; then will — be the dillancc 

-of the hour hand from 7, and a? the diflance of the 

■ 1% 

iioar hand from x%\ hence aj 4- * = 30' ; a * = ^ 

= 5tx paft 7, the tim,e required. 

This qtieftion was truly aafviered by Lincolhtenfisy Mr, 
Jepfofi, Mr. Hollidayi Mr. Kingfton^ Mr. Bro^wny Mr. 7^//- 
?/«/»;/« and others. 

The P M z E Qu^ T I o N anfyjched by Mr. Ja. Terey. 

Put BCy the height of the front wall above the back; = 
12 = ^, J?D=4o = ^ the . , . . 

breadth of the houfe, GD 
:::i-€Fzzncz h^ and C*:? 
the required length of the 
fron t rafters = <; then EF 
z=.n/xx -h %hx -^ bb — aa\ 
^ndJCiBCiiCF iFE^ 
j, e. j^j^ X X d : : b + X I 
\/^xx -^ ibx -\- bb — a a, 
therefore db -h dx = b — x 
y. s/xx \- %'bx -i- bb — aa\ 
which equation, ordered^ 
. Mqtij. Mi/cel. Vol. II. 




%6% L A D t B s* O I A ft I fi •• ZSeatb2 t74jr* 

makes** —tftfjf* *v*/a x^btaa. In nambers, x* 

— 448««* + xo7744« = 513575 ; whence * = 6'5Xit4 &c. 
or jr = xo*az768 &c. either of which determines the length 
of the front rafters. 

GevmietrUally thus : Let j4G = 37 always pafs through the 
point C, the point J fliding along the line aB*^ then will (7 
the point at the other end of the Ime AG deicnbe the cUr^ 
CGGL,. On Z> as a center with the radius =£37^ dpfcribe 
9, circle, and it will cut the faid curve in the pointy G, G^ 
Which determines the length and pofitioa of the front niftert, 
as is evident by infpedion. 

Or let JF = % AG be moved as before, and it will cut 
the perpendioalar DFm the points F and F« whence'£<Cr &c* 
li known as before, 

N.B. li AFy CB, CI, and IH be called «, ^, «, and^ 

rcfp3(flively; then will ^^^^^f^^^ — ** =^yj txpPtik 
th: nature of all fuch curves. 

The fame anfwered hy Mr. John Corbefit. 

•Puty = fine of the angle AFH:=zGCB, whofe cbtnc » 
Vx— *x, radius f; BC^zj 
=:if, HA^i% =s: r, and HC n^n 

i=S4ozzd: Then' as » :^ :: 1 ^f 

t - = Fy/, and as I : 3 ; : :^^?^^i\ 



Vi — ** : h\^i — XX = (>C fir^ y \^ • ^-^ 
for the triangles i?6^C'andy^^U=' JF Jff G C 

are alike. As i r>- {= Fy^) 

.«:.Vi — *^ •• - Vx--xx = f:^;<OBfeqtieiHly -Vi — Jf* 

+ ^=:a5Vi — xx; which, reduced, gives v^ — *S*43»4x' 
— '631519^* •+-'3a43a4X = '0262965. Two of the roots 
of which equation are x = '71507 and x =r '39403, which in 
the tables anfwer to 45** 39' and 43« 14' j and thence the 
fide AB =r aoaa and AB = 6'S4 are fonnd, cither of which 
lengths will anfwer 4he conditions of the quefBon. 

To effedl this geometrically, Extend the line HC= 40 to 
any dmance Ff,.^t one end of which H ereft the perpendi- 
cular HA = x» ; froto the other end C with the extent of 3 7 

dcfcribc 
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If0.4«. QjrSST IONS A^RSWEK^BDw 9,0% 

defcribe the ztcoo; then lay a ruler upon the point ^, and 
m^ve it about till it cuts the arc oo aad the line ///at a 
diftancc = BC; fo Ihall B A orb A be the lengjh of the root 
• £>ttg|ic == %o'%z or 6*54 as above. 



jHfnvered fy the Propofer. 



/ 


^ 




/^^ 




^^^ 




1 \ '••... 


n ^ 


Li 


r Id JC ' 



On BD let fall a perpendicular from Ar being ft^oiedi 
already found. Pro- 
long BD and JC to 
K. 3Put 5/ or JIC 
= *, and AI = yy 
then is ^AT = ax, 
from which fubtra<a 
/?Z> = ay and there 
Will remain DK = 
** — ^. Now D^^ 

»*y -^ ay =L ixy an 
equation belonging to an Hyperbola. Put x infinite, then is 
yir^b; and by putting y infinite, x^ia. Hence, if BD 
and DC are biie<5ted, and the lines PO, PR drawn refpec- 
tively parallel thereto, they will be two afymptotes to the 
(aid hyperbola. To find a point in the curve, putxzza in 
the hyperbolic equation, then isjr = b. Confequently Cwill 
be a point in the curve^. through which draw the hyperbolic 
AaC, 

Per 47 Eiic. i, BI* + AI^ = JB* (= ec), or xx =^ 
ec — yy (which is an equation belonging to a circle), there-i 

fore X = Vcc -yy. Put the furd = o, then x = ^, whence^ 
the center will be in B ; whence alfo y = r or y = "" ^« 
which determines the radkis. Therefore, if on the center 
B^ with the radius AB, be defcribed the arc A a, which cuti% 
the above conftruded hyperbola in the points A, <f, and the 
lines AB and AC, ot aB and aCt b« drawn» they, will ba- 
the fides of the roof required* 



T% 



Thir 
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This qucftion admrts Kke- 
' Vifepf a very eafy-and eJegaat 
folution, by the help of ano- 
ther curve, and is. thus per- 
formed : BD and DC being 
drawn as before, and like wife 
©n'the center j5 the arch J a ; 
lengthen the line iyC\ draw- 
ing 6*^ parallel to BD^ and 
fuppoCe an infinite number of 
radii di;awn from the center 
By on which make FG, &c. 
= FE, &c, drawing through 
the points GyGjG, Sec. the 
curve, whofe e([uation is 

yf + %yH'- Aaayi* -^ tx»by + xxhb^io, anditwiircut 

-{* hb 
the Kne DC'm H and i&. Laftly, draw BH and BJIf, which 
cut the above circle in J and a, as before. 

Tie Prize of lo Dianas nvas ivon by Mr, J. Carbstt. 




0/ the Eclipfe^ in 1 745-. 

Tliere will happen two eclipfes this y«ar; twice will the- 
fun lof'e its light^'by the interpofition of the moon's opaque: 
bcdy to fome part of our terraqueous globe, in the follow- 
ing manner. 

The firit is on March ^2, betwixt i and 3 of the clock in 
the morning, and therefore invifible in Engkndi but con - 
fpicuous to our Antipodes, and much greater in the Eaft 
Indies ; efpeciaUy in fome of the Phillippine Iflands, the fun 
■will be vertically eclipfed 

The fecond hi.ppens Sept. 14, in the afternoon. But invi- 
iibIeatLondon»by reafon of the paralax inPat. of the D /7 0- 
Whence the moon is far deprefled below the fun's linib^ 
which proves it inconfpicuous ; but in fonre part of America 
jt will be total and central ; and near the meridian of port 
Royal, in Jamaica, it will happen in the following order:— 
Begins 14th day, loh. 15 m. los.'in the morning, apparent 
time. Mid. iih. 35m. Ss. Duration ah. 34m. 4s. Ends^ 
12 h. 43 m. Z4S. Digits eclipfed<7*>. 

W, Leighton^ 

\ ' > . * 
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New ^ueftions. 

I. QuESTiOH 256^ */ ^r. J. Turner., 

Id a *pothecar*s (hop an aW mortar I found, 
jWhich being deem'd ufeleft, was thrown on the ground^ 
The infidc dimenfions are plac'd * here below ; 
From whence its content in wine gallons Td know. 

* Given the perpendicular height of the mortar ;;= 9 inchci,. 
l>ottom diameter = 6, too diameters la, and the curvatur* 
of the mortar's Hdes are lupp^fed to be the apollonian para, 
bola, whofe vertex is a~ point on the uppermoft edge of th 
Sioctai:, or extremity of the top diameter. 

H. Question 2-57, fy Mr. T. Cowper. 

The late phdenoflienon eonfpicuous bere^ 

Each eve ferene i*th* weftem hemifphere^ 

(When Sol withdrew his radiance from our fight) 

With blazing tail and tremulating light, 

▲mongft thofe or4>8 in. the concave expanfe^ 

Which feem anound this p^niite. world to dabce \, ' 

Its nucleus firft we in the aether faw, 

*Twixt Pegafus and fair Andromeda; 

From whence, by motion retrograde, it run 

With gentle pace towards th* approaching fun,. 

Till courfe and. declination fo cpnfpire, 

JBoth eve and morn prefents its fanguine fire*: 

This difference only, that its ftreamingtail 

Pefcends direct below th' horizon's vau. 

But in the mprn unfolds its orient light 

Tn oblique glances, to the wond'ring fight; 
' Whofe length'ning traiii, glowing in azure fkiev 

Fills gazing mortals with immenle iiirpri^e* 

Whether they in elliptic orbits run, 
, By gravitation, round the central fun ? 

Or but^s traofieijt fiery balls appear, 

. Thrown off in tangents from the folar fphcre? 

That^ the Newtonian fyftem doth regard ; 

This^ the late theory of a modern bard. 

As themes uncertain, leave we them behind. 

As yet iufcru table to human kind« 

Perhaps referv'd for future years to find. 
Soon as Aurora with refulgent beams, 

Obfcor'd eachiefler conlleilation's gleams^ 

T J The 



] 
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The cyprian ftar her fcintillating rays 
Near the horizon iplendidly diipjays; 
* Fifty-three minutes pafl f apparent time, 
I likewife faw the comet eaftward fhine ; 
Whofe nucleus (by a common duad'rant viewM)- 
Had five degrees one-third of altitude : 
Its diftance from bright Venus (taken true) 
Was fifty-fix degrees and iix-tenths too. 
Dedud refradion from its height before :, 
]Py Ipherics hence the comet*s place explore. 

• In lat. 5a* ao' N. Feb. i«, 1.744. t Paft 5., 
ni. QuESTi-oN 258,. hy Mr. J. Powlc 

Given I + a + 3 + 4, &c. continued to x terms ; to fih^ 
I + 4 -t 9 + 1 6, &c. the fum of the fqMares^of thofe numbers.. 

IV.. Question 259^ fy i^r., Landen.. 

A cannon ball projedled from the ground, ic^ a dire<^iofii 

making an angle of 14^ 29^ with che horiaon> felLat the feet 

of a perfon feme diUance off the very moment, he heard the 

-report of the piece : Qsjere>. haw^ac he. was from the placa 

of projedion ? 

V, QuKsTioN 26a, fy Mr. N. Farrer^ 

In an oblique-angled triangular grove, one of whofe fides^ 
is 2® chams, and the angle oppoEte thereto 78** 45'*^^* 
perpendicular be let fall from each angle to its oppofite fide, 
they interfedt at a fountain within the grove, whofe neareft 
diftance to the given fide is 8*19 chains: Que re its diftance 
from each of the other fides, by a fimple equation ? 

Vr. tjuBSTioK 2dI^ hy Mr. C. Coctfoik 

There are two ponds of water of the fame miality and 
depth, under the fame meridian, one in the ftit^of ^ — ^^6^* 
nortli, and the other 8 5 = jijti miles due north from.it. In 
the year 1743-4,. the i6th of January, at three of the clock 
in the morning, the thickneft of the ice in the fb'uthermoft 
was 6 inches. Quere the latitude, and thicknefs of the ice 
Qf the northermoft pond at the fame time ? 

4 3 , ' 

VIJ. QUES- 
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VILt^B^TioM 26^, ^ ^r. Powlr. " 

To determine the afym^totes of a curve whof^ equatioa 
hx^ — jf* -t-tfxj' = o^ ' ' . \' 

' Vin.QuESTIOK 2^1. 

Let AFK be the ,concht)i(i ofNicomedes, f^f the fig, t9 
the prize qusji, for 1738 J and BC the afymptate whofe 
length fs 60, and P the pde; a, line drawn from Pperpen- 
4icu^^r to the afymptote, to the curve at y^, is 40; alfo /roin 
^e pole' to ^4ie alyrtiptofe is ao: Reqnired the length of tSe 
curve line AFKy with the analytical iaveiligation ?' 

IX. Question 264*,^ Amicus. 

To deterrarne the greateft area that can be enclbfed by a 
farabolic curve of the fecond kind, whofe (equation is ax?' 
:=i^^9 and) length 100 feet, and an ordinate rightly applied 
to its greateft axis? 

Prize Question Bj Mr, N, Farrer. 

A bragging yourife gauger pretending to (hew 
The content of si c;iik from what's given, below, 
Occafion'd this wager; — Five guineas to two : "V • 
He's try'd all his fkill, but allwilHot do.; v 
So begs thealTiftance, fair ladie?, of you. 3 

The length of the paflc is s-i'ao7 inches, bung diameter 
14 inches, and is the lower fruftum of two equal conoids 
%,generaxed by the.rotation of a curve, about, its axis,.. whofe 
, equation, is .>*»2f^-i.xoooooo Af = Cw . . 

A Paradox, fy AmicTjs. 

.It has. been, aflerted by a kte celebrated matbematicfan, 
that if a veffel fqrmed by dhe rotation of an hv'perbola rOUiid 
one of its afymptotes be filled with water, and a hole maie 
in the bottom of this veffel, (let the hole be ever fo large, 
and the depth of the veflel e^-er fo irnail, it will take an ii^' 
nite time to be.exhaufted. Quere jiow this can be ? 



^efiioni 

\ 
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^uejtions mtpivered^ 

I» Qs EST I ON 356 anfwered hy Mr, J. Landcnr. 

LET A BCD reprefat tbe i9ortar, generated by 4e^ 
revolution of the parabiolic car fe.. -*% 

i?/>, about the axis EFy pai-alkl to <i JR _ JS 



and put 3*1416 = p. Then will px x \ ; . (^ jjj 
ib-^^by-^-yy be the fluxioB of the \ • / 

required folidity; which by putting for | j | 

J and j^j^, their values X* and X (found C 1^ D ' 
by the equation of the curve) will be 

px X bb 4- X -r- %b'^x, and. it* fluent *^3-x -f* ip^^x — ^ 
$^ *x -v/x ; which, when x = g=iEFy will be 466*5 »7^ inches' 
= i*oic8, 3cc. wine gallonsv J^ £. F. 

This queftion was alfo folved by Mr. Heafh^ Mr. Tarrer^ 
Mr. Pfi^ky Bironnoi, Mr. y^, Mr. R. W'dUams^ Mf. ^nr *•. 
Scythe and Mr. Bamfield. 

II. QuisTioH ^57 anpwered fy Bironnor.* 

The place of Venus at the given time is Vf io^ 50^ 4$* 
her latitude i** »»' 7' N. declination ac^^a;' fouth, and i» 
44* a/ 43" ihort of the meridian : Hence there is known, 
Z 0, the comet's true. zenith diftance = 84** 48' 35'^, [fee the 
fig. to J^ »io3 ZP, the co-latitude of the place, =37® 40^, 
ZZPfl^= 44* 49' 45^ ^jP.the diftance of Venus from the 
pole =2 1 10*^ */, and ^0 the comer's diftance ftoih Vemis=r 
56* 36'. In £iZPQ is known ZP, PO, and Z P: Tind 
the Z Z(?P = aj* 3i' 49*, a^d Z(9 = 82« 25' 41^; In the 
A ^^0> are known the three fides: Find the 2^X00)-=:, 
8go 44* 54*: From which take the Z Z^P, and there re- 
mains the Z PC>0 = 63*> a' 5". Then, in the t^POQ, is 
known POy Q>0, and Z.POG: Find iheZ(?P0=48» 
59* 54** and P© = «o« 44' ao^ Therefore the cwmet's 

declination 
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declination is ^^ is' 40^ N. and right afcen. 341* 19' 34** 
Hence the. comet'5 longitude, is K i^^** ^s' a6% and latitude 



ii*M'^i4'N. 



in. QtTEsTi ON 2^^~anfnvered hj^ Mr.. J. Pbwle*. . 

. Pat 5" =i r + 4 + 9 4- 16, &c. S = the next fucceeding 
term in the feries to the iaj,. or the inci ement of S when 
the number of terms are x 4* i. Then, bccaufe the firft 

tpnir and-conamon difFerence are each unity, x 4- 1 = V^i 

^ ' ' ' m I 

which in the feries xxxx &c. anfwers" ta x, - S zz xx, or 

Uf f ' 

xx + x\ "Whence S =: Ixxx + ixx = (by fiibftitutiota) 

f- L It. 

yXX + lXX— IXX+i X X+ I = f X ' + 4^* + f V* 

Anfviered' by Bironnos. 

r« H-i^' + a^ &c. to ,v«4 then will T?7TT^'''^''4- 2xT?i * 
H-^V+?«-* &c. , . . . + I = i'' 4- a" + 3" &G. to x'' + 
x-hn^^ ; from which fubtra^ the former, and there remains 

^xT+T)''"'^* — x''+' + ;?x7m*^ — x'' +,<:7 X ' 

^-^i)«-« — x"*' &c. = xH-0^. By^ expanding the fe- 
deral powers of y+i we get v^= — -, ^ = -, ^ = — , 

« + i a 3.4 

Z) = o, 5 = . Confequent]y i" + »" + 3 " 

2.3-.4.i.6 ^ ' 

» x" + ' ^ x" , ^y"'' ^?x^ — ix« — 3t , 
Jec. = — : i i ' 7 »" ^ &CV 

/if 4- I a 3.4 2. 3. 4,5-6;. 

Which- when n'=i% will become ii!^ ^ i, the theorem 

s 6 
Kquired. 

This queftion was anfwered by Mr. Farrer^ Mr. Tepfon^ 
Mr. Peter Wo9d, Mr. y/rr^. iSrjZ/^i Mr. Landen^ Mr. /. ^/y^, 
Mr. Williams y and laftJy by Mr. ^c^M in aa elegant and 
general manner. 

IV. Qu«^s- 
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mo Ladies*' Si A-&f»>. iffMiiJ I74l( 

IV. QuBSTtaN 259 anftverrdfy Mr. N. Fan:cr. 

Let JSD reprefent the path of the pcojedile» throw» 
from yf^ with a velocity that will 
carry it in a perpendicular afcent 
to K; or in the direction JLy to 
L ; and let this celerity carry it 
ti^rough the diftanqe d in the tirae 
H, and the difknce run through by 
a falling body in that time = w. 
Put any diftance j4B =^ y^ s and e 
tbe fine and csfine of the ^ngle of . 

iireAion LJD.\ then will ~' be the time in which the 

sprojedile runs through the curve jia^ and w x -nr^ th« 

^ftance defcended by a heavy body in that time; /. Bar 

— <wu 

ddee 

ides 




^sOd^-^naum,. an4whenthis=^J,thcn>=i^- 



mul the time of description :;= — ^^. Put 1 14a the feet found 

^ . - - , jedd sdu . 
fnoves IB I fecond =3 a ; then q i \ \i -r- : -— , theret^ 

fore // = ~ ; confequently ^ — ^ = the required dijftance* 

Now let u = i*, then w ?= i6t^~ feet ; h^oee ^D :? 
«q895'io6 feet = 3 m. 7^. 3np* and a yards nearly, and ilie 

time of defcription =3 rS'ap feconds. 



ilfi«. Tho. CowperV Anfmer. 

Let y^JL be the line of diredlion, and ^Z> the diftance oi 
the perfon from. the place of projedtioii. Put /=r tangent 
of the ^HAL:^ // s: i6rt" feet, the perpendicular defcent 
oi heavy bodies in i fecond-, h = 114* feet, the velocity of 
found: in the fame time ; and x = the time the bail was is 
motion. Then 3x = ADy and dxx^DL; "but as i t / : : 

*x : t&x =: Z>i;, .-. X = '^; hence ^ = ^i) = j^9945*59 

ftety the diftsmce fou^. 

Thi* 
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' This queflion was folyed by Mr. Heathy Mr. Pmv/e, Mr. 
Jep/o72, Mr. Bamfietdy Mr. Davhj, Mr. 7i?r<y, Btrmnos^ 
Ml . WlUiams^^i. T. Garrard, Mr. /. -^, and Mr. Ltf//i/tf/i 
ihe propofer. 

* V. C^ESTioN 260 anfwtred hy Mr^ Heath. 

it is evident bythc data that the triangle muft be ifofceles. 
Inthe Ay^^^, the jLA-1.C, 
or the Z if maft be the given 
angle ; ahd either way the AArB 
sfc Z CrBy or Z j^rC is given = 
roi** 15' oppoute to the fide ^iven 
s= ao chains, on which defcnbing 
a fegment of a circle to contain it, 
4ind drawing the parallel diftance 
4*i5| (or rather 8*2 as it fhould be) 
chains s=^r, and it will be found 

a maximum (as is alfo proved by trigonometry), tlierefor^ 
the data are re, Ac = cC, and Z ^, Z y^ = Z^T, and 
AB Ah% whence follow by trigonometry Ar •=. Cr ::^ 
la'paj, ,ar -=1 rb -=, a'5aii \AB = BC =z 15-^4) chains, 
.4'equiTed. 

VI. Qi/Ej;. 




V. Qj7E8TION 26b. 

The meaning of this prob. is thus : In a triaiigle wc have gi\rrn 
the bafe (-4C), the vertical angle {ABC), and the diftancc (cr) of 
the bafe from the cornmoii point of interfeijion of three lines drawn 
from the three angles perpendicular to th« oppoilte hdes ; to deter* 
mine the triangle. 

We arc not af liberty to fnppofe the triangle ifofcdcs, for that 
DTonld be introducing a condition too mtfch into the problenr; and 
Avhether it be ifofceles or of any other form, can only appear from 
the con(hu<5tfOn or calculation. 

Construction. On the given b^fe defctibe two fegments of 
circles, the one ABC to contain the given vertical angle, and the 
other ArC to contain its fupplcment; piwallel to ACy and at the 
given diftance, ©f the point from it, draw a line to cut or touch 
ArC in r; then through r draw crh ^AC, and B will be the 
vertex of ABC the triangle required. 

For, through r drawing jirb and Crc, finee by the conftrudkion 
^C is the given bafe, ABC the given vertical angle, and re the 
given dtdance, we have only to prove that the angles at a and k 
are right angles. Now by the conftru^ion it appears that ArC, 
ABC 3in fegments of equal circles, and that the. two fegments to- 

jgcihct 
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VI. Question 261 mifnuercd by Mr, N. Farrer. 

4 >8 

Given ^ -^--^ ^^~- == tf . In whrch wntc j?'* 

= <7, and it is y^^ +y — 640*6 15 j'* — i == o, >vhence y =2 
a'936o56, and ^** = ^ = 410367; from Avhich fubtrad i6f 
5= 10250 and there remains 400117 miles = 6668** 3/, from 
which fubtradi: 360 x 18 = 6480® o', and there remains i88* 
37'. Hence 188° 37* — iSo** o' =2 8<* 37' S. the latitude of 
of the fouihernioft pond; which taken from 85** 25', leaves 
76^ 48^ N. the latitude of the nonhermoft. In lat. 8^ 3/ S. 
fun's depreffion =34^ 35' , continuance under the horizott 
8^h. 48m. In lat. 76^ 48' N. fun*s depreffion = 27*48; con- 
tinuance under the horizon 91 days. And, fuppoiing the 
intenfity of cold as the fines of the fufi's deprelnon multi- 
plied by the time of his continuance under the horizon, and 
' the folidity or thicknefs of ice in the fubtriplicate ratio 

thereof^ we have V*2o8i : v'4V44i :: ('5946 : 3'488 ::) 
j6 inches : 35'3i inches., the thicknefs of the ice of-theoor- 
therraoft pond* . 

Vn,QuEs- 



g€thcr make up % whole circle ; ihtn the ^ ABr or aBr^z /^.jiCr 
as Handing en equal fcgments ^r, and the o]p>pofite angles arB, 
( r C are alio equal ; .*. the third angles are equal, that is ^ <3 := 
/iezz2k night angle. In the like manacr b is proved -to be a right 
ajigle. 

Scholium. Another n\ethod of conftmajpn might be by firft 
Ending the point r as before, through which dra\y the indcfimte 
lines ^r^, Cra, and -perpendicular to them the lines C 3 ^« AaB* 
- ■ ■ And then we Qiould have to prove that tbcfc lift two Imcs 
and cf, produce-d, meet ia the hmt point By and that ABC ii 
zzz the given angle. 

Corollary i. The equal oppolite angles -4 r<?, Crh^ hcUig the 
fupplcments of the /^ ArC^ are each z=: the Z^ ABC, which is 
alio the fupplement of ^rC by the conflruc^ion. 

CoROLLARV X, Hcncc alfo the /^BAr^zBCfy and the four 
tilangles BAby aAr, BCa^ bCr ate all fimilar. 

The Method of Calculation will be, firft to calculate 
the angles rAC, rCA, oiT the A ^rC, by prob. V. Shnpfon's Ah 
gebra, an-d then the fegments Acy Cc ; then to each of tlicfe two 
angles a<lding the j^ BAb or B Ca z= tbe conrp of /^ABC, thei'c 
will be had the j^BAC iyt\d BCA\ from which and the fegraenrs 
Ac^Cc, the two hypothenufcs AS, B C a-re cafily got, and will 
come out 1 5-386 anfi xC'xi?, the angles at A and C being. 5*'' 16' 
and 48° S 9'. 
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V0.4i* Qj/EiTiom AMSvrBKt9. st) 

• VILQossTtoN 8<S2 unjvierei bj Mr. N. Fairer. 
Hera is given the equation of the curve x' — jf» -hi(x/s«. 

, 2' -I / 



r - 



42* -4- 1 " ' 



r X y -A- ; and 



»* +4 *'^^j2^—i 




ivlieo the flowiBg quantity becomes iniioke» the tangent AT 

'Will become aa afymptote, in which cafe rr= 4\/i 

and i : ^* : : 1 + 42^ : 4 + »' : : VT : £*^ s ^-^A^* 
, x-t-4«« 

^ V^;^5 ^^occAcpofitionof tfaeaffraptoteitdctctmincd; 

♦ VII. QustTioN a«a. 

Th«sq«eftkm«uy be ««chbmcf pcttomc* fttt» Aeorfdaal 
•quatioa alone without aoyfubttiiutioii. Thnt hi t he «t» <W. 

*• ''r^ ./;+••''' ^^^'^/•'PP^^^ ' •• ^ iniiiiUcTX una 
axj will iraaiOi m comparifon of jrJ-or ^f , and then *» -J^ 
= o, and X =7 ; ^at m, at an iafiaite diftaace the ab&itfa u as 
the fmhnate, and therefore the afymptote, ar tangent at the infi- 
juie dtilance, amft mahe an an|^ of 4,# with the Ibfcifia. Agaia 

the^Ten cfoatioD in flsiions giTct It =s i!iSZJl,y^ j^^a^^ jj^^ 
ftthtanipem ir or ^ is = ^J^JZlii,— (l,y expunging ;rr) 
iji^t^, andeonftquenUy rTasBr:-xs.^-|li2_ 

ss (Fhw * =rjr = iafintte) -— s ©, and therefore the afymptote 

Mn thram^ the vertex Taad makes an angle of 4s<' wJthrB. 
And llic fotm of the curve is as lepftTcBtcd in the above fimire, 
where Va is the a^ptote. * 
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■ VIII. Question 263 ^nfweni fy Mr. Heath. 

' To reftify the conchoid of Nichomcdcs fLeneraily. Let^ 
= PB. [f/e the Jig. to the Prize tfiH-^m i f /^&; 
z=i%o)\y^EF any ordinate, and x = iW ^f^^ ^ \ ^^° 

htai^\ift DF is always equal to B J, EF:=^ --j- V^^ — xx 

and JE=^a — x, its correfponding abfcifla. In fluxions 

_; ^ .J^i±l^=r = jr.; whence /^^ + xi =: iix-*xx 

», \rv J • ^y ■ X* . y^ , ^_xl^ 
,,ent of which terms, cojkaed « ^ "♦- J^ + 6i,^ "*" 8^ 1 ^ 

Ac. but w*ien;. = 60. X = 8-6 fere ; cc^f^^l^^^^y .^'^^^ """.^^ 
j^ i^orrcfi^^ding abfcifla = 8-4, l^j^ = "v?-^!.* bthe 
riuent or curve = 43^4 ; but when x = ^ , J?^^* T r;'','^ ,Ke 

abfeifc, thefluent or curve = 19-6, which added to the 
c fcxmer is 63 fere^ the length o£ the curve required. 

ISL Tie iB^^a^ 364^* QSK»TioM>/v#rf ty Mr. Heath. 
VBy tie equation of the curve tf xx rrzyt {a h mg as y et 
tfcknown, but confidcrcd as fixed) we get v'xi-h^} =. 
;^2i±i5 fpr the fl«xion •f the curve, whofe fluent 

# ' ' xt ^\ -J^^ V 2L±iff*^ ?i^ r = 50. Whence 
(correded) »8 - X ^^ « .47 

' . ^y ^-g— s^.y.y ^'::: J Z?^ — . And , 
16 X <: — ^^ ^^ ^ <^ .y 



The fluxion of the area of Uk femi parabola = jfx ~ 
ayyVj ^ ^hofe fluent '-^ muft be a roaxlmam, and 
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confcqacntly^; therefore 



Vill J 



be a maximum. Put into fluxions, &C. 5c — 6> x 



^, c.6cy y-^tyi-^^c cy ^ ^^^^ ^ 7X7 

V3 X 64<:/' — i6jf* — 7*ccjy -+■ a7<r* 
rs o* here y = 34*8$ by a new method of folving equations^ 
and confcqucntly a = 35*543 ^ere, and the area of the wboJc 
parabola formed thereby (which i« now the grcatclt) 144^4 
fere. 

In anfwer to the objeftions by Amicus^ a» In the cquatioa^ 
is as much a variable quantity as x or y, til l it is deter- 

. . .J.I . 8« ^ \} r 4a\ 

mined. And m the equation — X * — 

(where , = AjLIlS+Bl^Ji^^ U hM » TWuSle re. 
htion to J,' when -^ or ^ is to be detomiined a nuxi* - 
mum ; and fubiHtuting this wa/for the value of^t 
' ibilll^irii*. ora^x:7mSlT-.4.*,wiU 

will as properly exprefs thennaximum, as if it had been 
denoted by relative /s ; hence by making the fluxion of it 

= o, we get by rcduftion aa^i^a zz i~r» ^hcre the 

16 16 

▼alue of <»'=: 2£— ii — 21 zz 35*5433 &c. whence jr =3 
3» 

.■ . » r . ... 

1 34*^909 &;c. and — -» =: 1447*4001 » die area of |he greateft ' 

- j-i^ ■ 
^raboUe fptce, as before. Alio when c =r 10, then x =: 
^913, jf =r 6 '978, and a = 7*1087 &c/ And when c =2 1000, 
X == 6ji'3, > = 6o7*8«,. and a =s 710*87 ; by which it is 
proved that when the figure is a maximum> the abfcifla and 
ordinate will be nearly equal. 
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ti6 Ladies' Dilt IKS. tSeatn V^ 

In the prefcnt c^fe, where c = 50^ let x^y, then the 
equatioo axx = jr> becomes axx zs xxy _ • 
when the femi-parabola ia nearly the great- 
eft ; and coofequently azzyzzx^ at that 

time = ■ ^^^ s= 34*7292 &c. from what 
X3*-t 

is done abof e. Whence T447'34 will be the 
area of the parabola very nearly a maxi- 
num. And therefore in all qoeftions of this nature* the 
area may be computed by 5'<^^^Dff the ordinates and abfciflas 
eqi al ; the error being inconudcrable in the maximum. 
Draw the parabola ABiCA corred, and it wiH approach 
the form of a quadrant aBkCfa^ as near as the inequality 
of the curve ^/(7 permits; and its double will e^er be in« 
fcribed in a iegment of a circle fomcthing lefs than a ien'.t- 
circle : but if the point C be made to pafs throngh /^ it will be 
iafcribcd exadly in a fbmi c rcle, and the area of the fenri- 
Ipace ABiCA^TniHL Fary from the true maximum, but by aa 
exceeding fmaH quantity, as is evident from above. When 
ABkCA\% a maximum, the fpace ABtCAy or A ABCk 
a maximum, which is when AB :=z AC: for, by the eqna^ 

tion X = —^, and yx = i— ^ or — is a xnazinram «s 

\'a "^ ya a 

proved before : but fince the relation of jr and a can be oflff 
flad from the re^fication of the curve BiCy and its equa- 
tion, with the leogth of curvature given, the inequality of 
fSbtJ ^dhfiick ) ip^ce' BrCtBt or tinecjual curvature of 
BiCy involves a neceffity of fome little inequality betwixt 
AB and AC^ when ABiCA is ihoit capacious.^ 

Tte 



* This qucRioa is die faaie as the itsth, the ibIatiiMi of ^MA 
was net cAropIeatca. Both the above two methods of Ibfalte 
Vn'ng out true aafwers, but th« latter is much the caficr. By Mr. 
£mcrfeH*6 method explatocd at the fohition of the prise qocftieB 
for 1 141 the (ant concl|ponf aie aUo cafily obtatasd. 
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Th Prizb Question anpweredhy M^ R. Heath. 

Projeding the curve JmnG^ which is eafily done by 
making ■/ = i, a, j, 4, j, ^cc.^and thence find- 

mg the x*s by the equation — ~ — = x 



= x; a 



Vt' 



n 



1 000000 

whence \i will appear that when the ferai- 

bung diameter j' = 7 inches, that x will be but * 

•8*3545 which the half length of the caflc- 

fhould be takiep out of, and proves an anfwer 

to be impoflible : but corredling the data, and 

making the feni-bung diameter y = Z=zBG, ^ ^ ^ 

then X = i6'777ai6 = AB ; whence taking 

ii*9J35 (or 15*953673.) the lemi-kngth of the cafk, and 

there remains '8*3543 =: /4a% whence am = 7 inches, or 

the head diameter = i4» bung diameter = 16, and length 

3.i'907346 inches ; and being near the .form of a cylinder, , 

the lacan diameter = 15 inches,' and coiJtent of thfe femi- 

ca/k by the rotatioa of BoamnG about aoB da 2819*2^^ 5c^. .. 

vx xaale gallons^ and tke .whole caflc ao«g^ions. 

Tht prize of 10 D.iarres'niicis nmn /jrTkTr. Heath; 

\ ^ke Paj^adox anfwcncti^iyMf;.^ TKdi Sparrow. ^ 

SiiAsef the velocity of the fhiid is' always in the fub-dupliode 
Mtid'of the* height of its furface above -this hole^ 'tis evident 
that when that •height isinSniteiy imM^ the velocity moD: 
be fo toOi /. e,' in effect, Noihingi ConfecLuently the water • 
Ganntv8r.iK^:9^haufted.r- . ' > 1 

Qf the Eclipfes in I74i5.\ 

Galcuhted by Mr. Ralph Hulfe. 

Td* the rnhabitants of our terraqt^bus globe there will* 

; happen four eclipfes, two c^ each luminary. The ift of tje 

'moon, February 4ih, but inviGbk. at Otondon, as ending 

" a2ni.,448. before the moon rifes^ The ftd of the fun, on the 

j^h of March, early in the morning) but inyifible in the ho- • 

rizoa of London. The 3d is a vtCbleecUpfe of ;he moon, 

the 19th of Augull, .3 quarters pail xo at mght,. and vifible 

at London, accordingto the following calctiKttion, viz.Heg, 

ioh.36m. Mid. I2h. 8m.^ End ih. «4ni. Total duration 

ah. 38m. Digits eclipfed 8deg* 2am. The 4th is of the. 

iun^ September 4th> in the afternoon, but inviUbk* 

U 3. NrwL 
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New ^uejiions. 

I. QoBSTioN 265, TJjF Mr. Heatb# 

Myfterious things, wc always fiod^ 
Are mod amuGng to mankind ; 
When once familiar they appear^ 
We look for more another year. 
Jad fo, when men are plainry know% ' 
We're weary of acquaintance grow»; 
We huft the ftrange, and leave the true* 
And ftiil are feeking fomething new. 
Ladies, liow comes this ftrange incooftaacy'r 
So^ifible in yon> as well as me; 

TB^ QjTBs rroN. 

If the hind wheel of » coach be fereo feet io dianetefw 
and a tack be driveB into the middle of the fpoke (or radina^ 
Sanding iiext tlie mrooBd, aod a Bail toadi tlir grotmd m 
the eoft of the (aidlpoke (or radius) when the eoach fets out 
to uavel: Quere how many miles will the tack and nail 
pmtl refpciftiTeiY in driving the coach from- London t^ 
' Exeter; allowing the diflance between thofe two|rfaces tm 
be 2oe miles ? What will be ibe nauifc of the curvea thejr 
defcribe ? And their pofiiioa, or height of lack and nasi 
fkooi the ground, ai thie end of the journey. 

II. QoBSTioN 266, fy Mr. Farrcr. 

SurveyinK a triangplar field ABC^ aqd fiandtng at the cor* 
ner^. I took the angle included between the fioe BC andv 
fine drawn from the angle C^ to a houfe fitnated within th«r 
^ld» and found it 76* 10'. 1 then pvoceodod^io meafinc the 
ihorteft diftance to the oppoiite fide AB^ and having niea* 
lured so chains, I obfisrvea the hooTe and the angfe ^ in » 
right line: then meafliredon xo <£aiBS to the nde ABx I 
likewifb obftrved that the fides AC and BC were emial* 
and the hoafe equally diftant from tfte aogHes A ana C« 
^ere the area ot the field ? 

III. QvBSTioii 267, ty MwJfcyAt. 

Given 35 x -I- 43/ + 55 z = 4000, to fitid all the poflEBIe 
' vahies of x, ^v z» la whole numbers, and to ffacw the me- 
thod of InveiHgatioD? 

IV. Oyst- 
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Hi. 41* Hjw Que snows* M^ 

IV^ Q£ssTioif 368« i^ Fortmiatw. 

"Let ibe forts offices so l>e tbrowii on ftwen dice by four 
.ferfoni. at a fingle throw each, be as foUbw, tiz. by ^4^ 

if**<:</; by U,0^h€def% byC, a^h^i^i'L by Z), a\h^c^. 

<2aere ihcir refpedHve chances of wiaciagf Aod what throw, 

OS to fort$ of faces, has she greateii mimber of chances for 

coming up, at a fiigie throw, of all the forts wliicfa can be 
^llirowa on the faid number of dice ? 

K. B. The avniber of the fame and different letters repre* 

jcot fo many tif tibe fame and diferent forts of faces, rii. 

fo many aces, dmces, uays» catorsj 4c* of tlie £UDe aod 

different forts* 

V. QonsTHiii idf, h Mr. J. hVL 

- A flemienan has a piece of ground, whole thive fides are 
an abfoifla, iemi-ordinate, aod curve, the equation of whick 
St irxsjri . he has taken from thence the bwgeft obloo# 
gardeo wMch be couM foffibiv encli^ y/Sqft area is 
t4x'S4S4? poles; and he finds the abfciila longer than the 
4 A«ii-ordinatei>y 5 ooles. It is re<|uired from thence to find 
the area of the whole endofore, its perimeter^ aad the fides 
^tfae garden (taken out of it) Separately ? 

Vr. QniTf^K S70, fy Rhinoceros. 

: The perpendicular of a triangular field is 100 poles t the 
'£ne equally bife6ting the aagfe oppofite to the bafe, drawn 
to the bafe, is 150 p^les ; and she diftance from the faid ob- 
tefe angle to the middle of the baft Is S95 poles ; Quere the 
Mes and area of that triangialaf tM, wkft the ipcoiaetrkal 
^ooAnidioo ol the fame. 

VLt QoasTioM 271, |f Mr. Clirtft. Mafosu 

Lately young Chloe ilninliog to be coy, . 
Aod ftill prolong her Strephon's wilh'd-for joy^ 
Did artliiUy a ftratagem contrive, 
Herfelf to ftiut, her Sirephoa fttU deprive : 
Bkit he yet ^eftng wi^ the urge&i ^uArii 
Should he be made the happie(t of men ; 
Youi when, quoth (he (it you can make't appear) 
That night the twilisht*s ihorteit in the year. 
Fray lend your aid the nuptial nig|it to bx ; 
The btkuae is fifty* fojct y-£xt 4» ^ ..jo^ 4^ 

¥Ui»Qjfts- 
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VIE. Qvtttrtoii 2fxi h F?K*S. 

- Hi wtHtt-hw of gnnty will a Hfr^itsBMt ddcdbeft^carTe 
^xprefs'd by thf' equation tfx* s/S io a Don-re&tia|^ 

IX. QuBST'ioif 273, Ir ^J^- Farrcr. 

Quere the area^of a right-angled triangle vhofe hfpoth^ 
tufe U 9fi\ juA the two kg9 **' aod j:'f 

X. QuflSTiOM 274, by, Mr. CFarEew 

The thidnefs of a ring banging to a Ihip!!^ anchor i». 
nine inches in circumference^ and the outward circufD«> 
Ibrence (hewing tJ^e width of that risg ia 50 iochea : Qgere 

ihefoMcoAteat^ aod. weight thereof r ,4 

XL QuisTiOM a7j^ ¥y Tilbs Diophaiitf. 

• To find three numbers,- that ^ben each ts fubtraAed from, 
tilt cube of their fum, a cube number (hall remain ? 



XII. Que ST ion 276, iy Mr. J,^Landeni 

• It ift'required to find the periodie time' of a pendulum .de» ; 
{bribing a conical fur face; the perpendicular iicight of tl^ 

A^€t*r\V\f^A rr\nf^ V\e\r\a «nn inches r 



Xnij QvatTioM 277», hy Croctts Metalloruai. .^ 

What annuity, to continue as many years as its ponndsj., 
caAlptfrchafe for the fquare of its pounds ready money,, 
allowmg me 5I. per cent, per ann. compound intereit for my. 
bargaio 1 

XIV. QussTtow 278^ iy Horlothruodro,. . 

Required tfte ratio of the dtaitteter of the bore to th«- 
lenfgth of a piece of cannon (or other iire arms) to make it 
capable of throwing a ball the fartheft poffibie ; fuppofing*: 
the diameter of thel)all nearlyr equal to the diameter of the 
bore,^with a DroportioBable weight of powder, and the metal 
yif the piece torited fui3i<ieac to fuftaia the tSh^i i^ 
• . 4 Prix* 
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PuizE QuBiTioM fy Mr. W. Chap^. 

A sentleroan liat^a circular gardcD, whoie diameter is ii« 
yards, in wluch is cootaincd a ctrcujar pond^v^hofe diameter 
u zoo yards, fo fitaatcd in refped of each other» that their 
pcrij>heries will inicribe and circumfcribe an infinite numbtr 
or trianftles [/'. €. whofe hdes (hall be tangents to th6 pond, 
and angles in the fence of the garden. J He being diipofed 
to make enclofures for difl^ent ufes, and farther ornament* ' 
on his fcheme begun, in prder thereto applies himfelf to the 
artifts of Great Britain for the dtmenLons of the mated 
and leaft triangles that can be infcrtbed and circumfcnbed tt 
aforefaid? and the neareft diflance of the peripheries of the 
garden and pond ? and for a dcmoBftration of the uath of 
Sis pond's fituauoni 



»747- 

$uejit(ms enpwcred. 

L QugsTiON 265 anfwered hj thePr^f^fer Ulu Heatk« 



/Afi^^^ 




M £ mn j\r 



^ymE track of the nail will be the corve I NI^ONN ftc* 
X which is a cycloid,, and that of the tack the curve /// 
lee. both which curves are thus reaified. Put ir s AJIf ss r, 
«=5^r. yj^Or^ vsirrssV^x — XX, 2 =: circular Mrdi 
Na^Om (per natvre curve), v z+v=jf, vv==<ix— xx> 

Jl — ^T"* * • • _ «x >,j. • • . • <» — X • _^ 



Digitized by LjOOQ IC 




92% La^iss* D-flRtBi. Iffeafi^'} lui- 

\ ""■(■lair, heoce ^ii + v} =: x s/^% whoft* fluent »- 

flVtfjr^arch iV^ • therefore when 4f=ir, arch NON-r^xai 
confequentiy NONNtL = 4/7 :r »9 feet, the nail dcfcribcs 
iQ one reroIutioD of thf wheel. The nature of the currc de- 
icribed by the tack is cxpreflcd by r ^ =? a arch f^, which 
tcferred to the foregoing iymbols, will be j» =»^ -f-r, parts- 
of the leiTer circle Conlequentl y ; by iubfHtation in this cafe» 

the Auxiob of the inner curve eft will be * V ~f---— - 
" whofe flttent, by feries^ i& V«x x 

3x^/x64^i -^^ ^^^^ "^^"^ * = // = rj = a, 

fere (but this fluent may be othcrwife found). Hence the 
tack defcribes 13*392 feet in one revolution, whilfttheoail 
^fCfibcfr s<y and the axis %i'9tl\As4^^» = 7 ^ 3*;4i59*^53 
the wheel's circumference; by which the wheel win revOive 

48019*31995 times in travelling 200 miles. But »i'99ii4^j 

: 28 : : soo : 954*648 loiles, .travelled by the nail. Aod 
91*99x1485 : «3'39a t< Jioo : «tia'74 miles travelled by the 
tack pretty nearly ; the unall difference being only what EN- 
(*3^W5 pa^rt of a fevoJutiv-^D) diflPers in proportion with -^j-^ 
and /;/, part of curves defcriljed by naij and tack at the end 
of the journey, in the poffiion of A',/, r, rarakingan l^NrK 
= ■31995 X 360= 115^ n', or NrozzL 15** 11' with the ho- 
rizooi .Whence N^n =^^4*988 feet, aiid //» i=4'a44 the height 
of nail and tackfrohi the ground'. 

NvB. The number of whole revolutions multiplied into 
the whole curves aforefaid, and the reftifications of thelaft 
parts hiipft refpcAively added, will exactly (hew the diftances 
defcribeoDy the nail and tack, very nearly as before. Or 
this queflion might be refolved by a curve defcribed upon 
the curveof a great circle of the earthy which folution would* 
come-out not much difierent. - 

Mr. BamfiM haA curioufly defcribed thefe curves, and^ 

■frmi an fex^ lohnkm'of their lengths ; add fo has Mr. 

7. IVasrtei whtchrave the only true anfwers, Mr. BanijiM^ 

• bav found a point ofinfledioo and retregreflion to beio ^^ 

inaer curve* when, the (Icoke and tack are.bohzontaLf « 
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^-^O. 44« QjJ £ ST I O K s. A H S W » » E D., a»3 

^II..QvJP8TI0H 266 artfwered fy 7>fr. 'I.^Wa^inc. 

Put *=line, and^ircof. ZCy^D =:^CBD, and/ and c 

fortbofeofthe^vcnZf^Ti?- Then. 

- by clement^ of trigonometry , sx — cy 

=r fine, and jy-^cxzs: cof. Z F^/>.' 

But /: JCD-- FCD = Z ^6*^ 

whofe tang, u -^^^^ r ^. 

vliich per queft. = tang. Z C/i/6. 
.Bat ^i^ : G D : : radkis : tang. 

jLGAD^fy ; whence 3-;;^^ = tang. .Z -C^i) ^ 
Zg^/^ = ^^^'"'*"1:"-'^ rredqced,^+^->^ 

=: 5 ; folved, * = '80907 = tamg. of $Z^ 5S' 36" ; wbeaoe 

y^/> = vS7'0796, and confequcntly the area = iii'aso acres. 
^E.F. 
Mr. Kingjlon't aniwcr is the fame. 

Mr, Afli anfwers fhu Queftion thus. 

Call the tang, of the given angle w; CD^ a; an3 GD^ 
r; alfo put x for tang. Z ^CD. Then tang. Z y^/C'J? will 

be - ^^ . and that of Z j/CH (when Z y^^Jff is obtufe) 
I— :a:x ' . 

ilil^LZL^H^ .Bui (by, trig.) — ^ tang. Z 2):^d?,. 
.., J^IZ^JJL^ tang, jLHAC = AACH-, confequently, 

tfXX — c 

.axx — c »;/!»: + 3fx—i 

5i» I' fere. Whence the area of the field = in*43'acrcf. 

Ur.Tvhn Turner has elegantly fol red this queftion; fo 
Jf^-MT, .int/r; Bahry and fytnt others. 

Mr. Ctah. Cockjbn informs lis that* this queftion is takeo 
from Ronayne's Algebra, p. 273. being cafe 1 of prob. lO 
We would do the propofer all the honour due to fo dif- 
tincuilhed a genius, but yet we defire to have fcnt what 15 
new as wtll as- cnrious ; being rather deliroTjs that the 
Ladies' Diary (hould be a pattern for, than an imitauon of 

'''^^''' III.Quts. 

Digitized by VjOOQ IC 



%%4 LADiti' OfAiiifis. ifftaiii} t7«7* 

III. QucsTiOH 1267 anfweredby Mr. J. Wainc* 

For z in the gircn equation (35 * + 43 / + sss) fubftiwie 

its Icaft value, viz. i, and we have f=:oi — — ^x, there- 

^ -^ ^ 43 43 

fore ^ — ?^ mmil be fome whole number; multiplxed by % 

and divided, is ,*?-5If-^, V lir=LlH«»wiUbea 
43 43 43 

Whole nutobcr = l^-.?i?-x, v ii^^iH x 4 is alfo 

43-43 43 

foine whole number = 3 1? — — — x, whence ■■■ ■ » or 
43 43 43 

5f— 39«. 



ratker 



43 



«r, a whole number, v x r= 43«.+ 39> 



which value of x fubftitoted for x in y = 91 ^ ^ ^^ , gives 

"^ ^ 43 43 
jr=: tfo— 35«f ; whence x = 45^ + 39 == 8« or 39» J'=^ 
60— "35 « = 60 or 35, 2 = 1. And thus by aiTuming 2;=J> 
a, 39 4) &c. we obtain all the poffible values of x, jr, and i^» 
viz. 2 admitting of 65 different values, and x and y of S9. 

Mr. John Turner confirms the fame by working out all 
the numbers. Mr. F arret has exhibited a concife methojl 
for finding thofe numbers ; and Mr. Landen is very explicit 
in finding the fame. Mr. Cuth, Cockfon^ Mr. Flitccn^ and 
Mr. John Wiiliams likewife anfwered this queftion* 

The following Table is a Compepdiun* of Mr. Tarner'Sf 



35 



deduced from x=^i2££;:;ii2I 



aog -hgy — 10 
3S 



— <?z 



, and alio ^ 



y by finding a Snbmultiple of 35* 



2 



si '^s ^^ — j ^» 39 — 
a 5 40 75 (105 6» 19 

, ^055— I 85 4» — 
And fo on to 2 =r 6s 



"FT 



— 35 7c — 65 aiti'O 45 80 
15 50 85 88 45 ^Wns 60 — 
30 65 H68 45 — I9I 5 40 75 






91 485 
71 »8 - 
9451*; 



IV. Qs^t' 
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44* Qj%%v$om^Kn$wmtt.u^ 

'IV. QuESTfOM t68 oftfwerfdfy Mr. Heath* 



M5 



No folutioa has aM^ared in any author to ^eftion^pf 
this nature, which will admit of feveral varieties ftill to «e 
proi>ofed. Mr. AWs quefliofi was tlie firftj>ropoied» in a 
particular cafe, aod the general method of ioluaon is exhi- 
bited in the following examples, not hit upon before, that I 



30 



= 36 



havefeen, by any* 
Sorts of Faces. I N** of 
Chances. 
«* 6 

t^ all ^.on] 
a dice ] 

a*b 

ahc 

6' all ch/on I 
3 dice \ 

aib 

a*ic 
abed 



:n 1296 



jf4 allch. ool 

4 dice j 

a^ 

a^b 

a'b* 

a^bc 

a^bU 

a^bcd 

abcde 

^' ail ch^on) 

5 dice ) 



90 

120 



= %i6 



6 

120 
90 

720 

360 



6 

150 

30c 
120C 
x8oo 
3600 

7»o 



= 7776 



Combinations. 
Sides revolve 

i.» Prog. ^ 
of equal 
indices. 



:6.s X 

i.a-3 Prog; ^ 
eqt md. 



:6.s 
■ t.x 



= 6.^ 



:6.5 

•ilif 
i.» 

i.z 

ia.3 
. tf.5.4'3'* 
* l.a.3.4.5 



X 
X 
X 



Permuuttons of 
each comb* 

>.t dec, d ice 
1^ decreafe of 
highefiindi- 
ces of faces. 



ITiTi 
1*1.1 



/*4.3.>-f 






5r>4.3'^'J 
X.1.1.1.1 



.1.1,1.1 



Paces, 
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21$ 



' JL Si tr^ 1 1' d 1 4Llt I fe «^ < tJBcath^ 1747. 



F^«te» 



fan 

a-nd 

a^hcdc 

ahcdef 

6^ all ch. OD ] 

6 dice \ 

if' 
mH 

aHcdf 

M^h^c^d 

a'^b^cde 

a-'ht.def 

6*! all eh. on.] 

7 dice J 



CJi^naei.^ 



6 
• 'l8cj 

z8oo 

300 

7100 

7100 

1800 

x6ioo 

10800 

r»o 



i= 4.6656 



6 
aio 

• 630 
a5»o 
tC50 
Z9660 
X2600 
. 8400 
ia6oo 
.75600 
3»5aoo 
:378oo 
75600 
l5i«o' 



Combinations. . Permutations of 
each comb« 



=z6^ 




= 6.5 
= 6.5 

= 6.i 



-»79936 



I.X.3 



1X3.4 

i.l.J 
g;5.4« 3'fc 
i.l.i.i.3 
0.^.4. 3t.t 

1.2.3.4.5 



^•5-4:3i3Li 
5.4-3.^1.1 



4.3.».i.a.i 

;i^3^ 



4.3.a.iTrt 
6.<.4.3.>.i 



3.X.1.3J.1 
<.5.4'3.*-i 



11:40^4 



3.».i.i.i.< 
6^4. 3.x. 1 
£Xx.i.z,i 
6.5.4. 3>'i 



it. I.X.I. I. T 

g.^.4.^a.i 
i7i7i7i7i7i 



i.i.t.i.ia 



7.6.c.4.^.x.i 
6.5.4.3.x. 1. 1 



7-6.5.. 



^4.3.x.I.*.f 

7.6.^.4.?.X.| 
5.4.3«»».»-t 
7.6.5^3.».l 
4. 3.x. 1. 3.2.1 
746.5.4. 3.x. X 
4.3.ri.x.l.i 
7.«.5-4-3vt'' 



4.3.X.I.I.1.1 
7 .6.5.4. 3»*.« 
3.x. t. 3.x. 1. 1 

7.6.5.4. 3.>i 



3.X.1.X.I.A.I 

7.6.5.4. 3.3t.» 



3.x.ia.i.<«t 

7.6. 5.4. 3-^.1 
3^.1.1.1.1.) 
7.6.5.4.^X.^ 



x.t. 1.1 .».!.« 
7.6.5.4. 3.X.1 



X. I. X. 1. 1.1. 1 
7.6.5.4. 3- >.f 
xa.f.i.i.i.t 



Sum, Sec. ffd infinitum. 



whi 



>ce 
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Htoctt th€ refptaife chances of J, B, C, ti^ l> wirm'mg 
areobrious, as i^^oo, 15120, 379^o» »od JSi^^f <hct»me 
ts I, ra, J, and 6 exaftly. And ^^bifcd.2i^d aalpkcde 
hard equal». and the greataft number of qh^nees kit coming 
up, v^. 756<K>> Heaoe ai^^ is inferred tbajt ilie bell chrow 
fiw winning will be when the forts are within a pl'4ce or v\o 
tf being afl different. ^E.F.- 

V. QvBST^oii ^69 anpmredh;^ Mr. Join Turaer. 

pagexQ^ ^ = parameter, tlte equation oTthe curve being 
«x =cjr*, V y = V<?x, and ^ — x x v'tf* is to be a maxi- 
mum ; wl)k;k in flujiions, ficc. gives -- V^x 4- >| -" " ' X - 



=:;o; hence 3x=c5 — x, and x=:i^ ey^<5lly» 



Tp proceed. 






Ih^, 3^ =(?!>, »»=: 



14x^84243; tfien^ GF =r \/— , X>y/= V^a =;?— 5> <fc= 
^4 = I -5374, toi per qucft. V — X — = «». Hence Va^s 



4 4 

15 z = 4i/«r; here a ^ ao ex- 



=?— — = 2 — 5; 32*. 

aaiy. And ^= i68*75 ; alfo the length of the curve HFA 
== »yoi4. So that the fences of the garden- 2cc^'GF t= 
9'4494» and QD -sz 15 : Moreover i/ D = io, Z^yi = 15. 
And the area H FADH =z^HDx DA = %%s Square pole$, 
or I acre,- x rood, »5 percbes. 

This queiHon was concifely folved by Mr. Farr^r. And 
alfo folved by Mr. J Maine ^ and by Mr. Kinifian the fame; 
^c Rev^ Mr. Raker \ the propofer, Mr. JJb ; and others. 

VI. QpBSTioM 270 atifoierei fy Mr. Farrcr, 

At the point i\ on the line y^Z) 
raife the perp. CD<=: 100 poles;, 
make (T^rrajo, and CF=^2Qf^. 
produce CK to cut theperp^ FGw 
G, draw CH making ihc Z.GVli 
» /^GGM\ tl^en-upon i/, as a 
center, with the rad. /f ^ defcribe 
the ar^h CBGJ. Join C'^ and CJ^ 
and the ^JBCv^ that required. 
X a 




Calcu* 
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%%S Laoics' DiAitiBf. {^Heath'\ X747* 

Olcv&ation. Hiving CD^ CE, and CF^irtHy find 
ED =: 150, FZ) = *x6-«5, and £ F = 66-15. But ED : Z>tf 
t: jEF: GHsiZ^'u; v ^£=;iii-4»; and^F : C^£ :: 
01 : r?^ = »*5S9; hence JB = 359'58f ^^= »03*4«» 
and ^6* = 44X*as. The area $5958 fquare pole8» or 324 a. 
ar. sSperdies. 

Mr, ii^ has elegantly conftru£ted and tblrcd this qncf* 
tion, and fo has Mr. .7^ip» Turner, Mr. Jrfeph Orchard^ Mr. 
%i^« Hunter, (and Mr* James Tercy, who obje^ to the 
iolutioD of queftion 060 by Mr. Heathy as fuppcOng him not 
to knov that three perpendiculars let fall from the angles 
of a triangle would iuterfeft, in one point, within or withont 
the triangle; his expieffion of data not roferring fucb thing.) 
It is alfo analytically folved h-^ Mx. Richard Gibbons, Mr» 
Baiiert Mr. J. iVaine, Mr. Kingjlon, and others. 

Vir. Question 271 anfwered by Mr, J, Turner, 

If iVreprefcnt the north pole, Z the zenith, /^O an arch 

Okf the horizon, JQ^ A a parallel 
" of the fun's deprcfhon 18** lelow 

it; and 00 a parallel of ^rdi- 

njktion delcendedf ; then the angle 
• ®5?VC> will he a minimum:. but 

*tis aJfo evident that when the 

cret>Qft:uIttm is the (bprte^i the 

iiUance Q0 d;:fcended in the 

^rallel ordeclination will be a 

minimum: being the arch of a 

Icrfer circle cutting the fame axi- 

muth in the points of fctting and 

end of twilight. And this will 

be ivheo the motion of the fun is moft perpendicular, and 

therefore defcends the faftcft to 18% or the parallel of 

A(z> A\ which he does .by touching at the i>olnts and 

in the fame azimuth ZCJ0 with his fetting, indead of 

making an oblique an^le with the fctting azimuth, as in the 

polition of 5>w0 wiihZ/7©. This beirg admitted, pot 
y x: cof. 7V'0 = TV© ; m and n fine and cof. Z = xo8% 

or fines of 72^ and x8* ; p and q fine and cof. NZ = comp. 

lat. and rad. unity = Z©. Theii per fpherics ^ = cof, 

. iVZ©, and alfo ^^^-^ t= cof. NZq>, which (for the 
mp 

abore reafixns) are == jo each other, i. e. -^ = ^^^\ there- 
in «r|» 

fore 
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No. 44- C^ESTIQIK AmSW«»E1X %ij^ 

fore y =: ■ ' , which is a general theorem for all quef- 

tions of this nature. And the fun*s decHnation in the pre- 
fent i:afe is found by it =r 7** a' 4^'^foutherly, aQ(w^r«^to 
Feb. 19, or Sept. $0; \' m + i : n :: q : y. 

N. B. If the lat. is north, the decimation mud be fouth; 
and vice Verfa. 

Mr, Farrer ^mfrntr* ihui. 

Let © be the point in the circle bounding twilight i8* 
below the horizon, where the (horteft twiltght happens 
(wuhout faying why the bounding point falls in the lame 
azimuth circle with the fun's fetting.) Then in the triangle 
^^©f Z© 5= 90^> ^ff=:co-Jat. ©♦ = (^'» r© = r«, 
whence rad. ; tanp. ©^ : : fine lat. : fine arc = ^^ 3' fere, 
|he fun's decUqatAon when Strepho^ is allowed to wed his* 
Cioe. 

Mr. /. Turmr (from Dr. Oregory's Elem. 0/ AftronJ 
confirms the fame proportions.* 

Vin. QuiSTiQW 2735 anfivere^hy Mr, Land^it. 

Let JrC reprefent the curie ; JR the axis thereof;. Bm 
^nd Hr ordinaces indefinitely near each other. iSf^^„t^» 
|^ 155.] Call J By x; Hr, yi and the g^ravity 0. ll^ein ~ 
unce the velocity in the direction /Tir 1$ always the fiime, 

that in the diredion rn will be v* whofc fluxion -- (^ being 

y ' T ' 

coanant) will be as ^xj^; tl^t is, as the force hy which 
the body is accelerated at r drawn ipw the time of de- 

fcribing rni. Hence putting G>{y z^-^ we have ^ =7 ^r . fe 

which ejcprcflion if for x we put its value ~J^ i, f^und by 

the equation of the curve {axx^y*) we get 6"=: — ~; 

I.e. the gravity in tilts caft muttbe'lflTa ttrbduptfCiite liTub of 
the ordinates. or in a fobquintuplicate ratio of x, the diiiaoce 
of the ordinate from the ventx. 

Mr. F arret attempted this folution by another method, 
as alfo did Mr. Afh. 

IX. QpEc- 

* A canftru<lioA to this queiUon U given at <|«ettiou 5^- 
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♦ IX. QjJfiSTioN 273 anfraercd hy Mr, I. Afli. 
let jr = x*, then (per 47 E. x, aod per qu.) y'^ -f-jr* =^*, 
>' =— ^-^ — = z*6i8o34f J' 5= 2*47x0x9, and the area re- . 
quired = z'ospoS. 

Mr* Richard Cihhons folired this queftion in the fame 
ekgant manner. The Rev. Mr, Baker iikewife gave a cu- 
rious folucioDi and fo did Mr* Farrer the propofer, and 
Others. 

X. QuESTiOK z^^folved hy Mr. Landea. 

Put </= diff. of the given circumferences, r = rad. of the 
lefler circumference, and x zz any abfcilTa of the circle whoie 

radius is /•. Then dxif/^ax — xx -xx is the fluxion of half 

■ .. ^ - • 

the required folidity. But the fluent of a\/i/7x — xxxx, 
wh^Q ar = r, is the s^ea ol the femi-circle, whofe radius is rs 
thi6rcfc)rc, the area of the circle fhewing the thicknefs of 
Vhc ring» multipKed by d, the diff. of the given circum- 
ferences, will give the loHd content of the ring = a64 inches 
fere. Whence the weight thereof, according to Dr. Wiberd, 
is nearly =177 pounds aroirdupois. 

Mr. J^hn Turner^ and feveral others, have proved the 
folidtty of the ring to be equal to a cylinder whofe length is 
equal to the middle circumference) and the area at the bafe 
equal to the area of its circular feSftion, or of the circle whofe 
diameter cxprcfTes the thicknefs • moft agreeing in the foli- 
dity to be = 264 &c. inches, and the weight 73 pounds, &€• 
according to Ward's proportions. 

N.B« There are feveral methods of invefligating the 
.fluxion of this ring» whofe flueqts reipedively give the iolid 
content as above. 

XI. QuES- 



• IX. QjiBSTioii 273. 

Of thtt triangle, the perpendicular from the right angle 00 the 
hypothcQufe is = i. For h it = the double area diviaed by the. 
hypothjuiafe zz the ^rodu^ of the two legt .divided by the hj£^ 



thcnufc =S 
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XL QutsTioM «75 anfweredb^ Mr. }. Hampfoo. 

The number, are 0J. gig. and i^fg; thcfe frac 

tions are in lower lerms than thoie ^iven by Dr. Willis from 
Dr. Pell, where the method of fbiution m;iy be fecD. 

Mr. Turner gives this Anfmer frcm Dr. Wallu^s Afgehra. 

Whofe fum = .l*«li£ = ^. The cabe .f their fu. 
=: V^^ ^ from which numbers taking feverally the va- 
lues of a^ h^ and c, there will remain thefe three cubes, 

v;^. JLZiZL, .19i|l^, and J^, whofe roots are -2l. 
a3Jao3 7 aiia637' a3i«637 133 * 

It, and i^. P,£./^.* 
J3J' 133 ^ 

\ XII. QufiSTiOK 276 anfwtred hy Mr. I. Aft. 

Suppofe the fine of the Tertical ang^e of the cone '0507 • 
then Dy trigon. the fide or length is found = 3944-77 inches 
or 3»8*73 ^€et = length of the pendulum's ftiing. Hence 

pet 

* TIms if the fame with qucfiioo si» which fee fox a folutioo. 

f XII. Question 376* 

The principle afed ia the above folutioa is not general for ^nf 
angle at the TerteK^ bat only for that one particular angle thete 
ttfed, as may be feen in the Prop, of Keil there referfed to. Bitt 
the times of gyration do not depend 00 «he length, of the ftring 
but only ^n the altitude of the cone, they being univerfaUy at the 
'iqnare roots Of the altitudes ; and when the altitudes are equal, the 
times will be equal alfo, whatever the lengths of the pendulunu 
' may be. / 

By Prop. IX. Emerfon^s Gentrip. Forces, the proportion it uni- 
ver^lly thus, as Vi^rr feet ; ^^400 inches (twice the given x) 

s: |-i4itf 1 3i4i«V = -: — •=:4'l»Mftw«4«>tkctttne 

requiiad. 
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(per Ketl's Introd. Theor. xx, p. 30a) the time of one revo- 
lu doft is equal to the time of the peipendiculftr fa|] o£a heanry 
body from a height equal to the pendulum's lengthy v x6tt 
;-x* :: %9%rii > iw*43944a^ the fqwM?© lime, whofe root^ 
4*^21 fecoods required. 

This quefiioD was elegantly folved by Mr. Farrtr^ Mr. 
Tufner^ Rev. Mr. Bakery and others^ which agree tvith the 
propofer's f<^utioD. 

XIII. QuisTiOM 277 anfiuered bj^ Mr. Heath. 

Square is printed inftead of Square Ro9t in this queflioo y 
eorredting which, and putting a = the pounds of an anRuity, 
r =: I'oj the amount of a pound and its intereft for one year 

at $ per cent, r = the year's continuance ; then ■*■ ? " . pi— 
■■■ ^ = z» thespre&ikt worth. And if the eoaditions 

of the queCBons be fubftituted therein, the equation be- 
comes —2——. 1 = Vtf. Whence 1*05* = --^^-^ — . 

^ — ' f^xr-^x ' Va—'os^ 

h€r< <f = l"Q34 fere :=: I L OB. 7 d. the aaonity required. 
N. B. As the queflion was, printed, the final equation is 

ro5^ = ^^' ^ » where a is evidently :? o» or the lead 
fnonty poffiUe. 

*4£1 V » Q hf$ mal m u m Q«s»ti*ii af&, fy th^ Editor. 

This qneftion was propofed with an intent to improve 
gunnery, of which there are feveral things wanting. In par* 
ticular, a trcatife on tlie fub}e6t by an expeiienced hand: 
For to be treated on by any other petfon» will ooly be com- 
{ulbg of matters already known. Andin order foi* thid im- 
proyement, and the iblution of this tjuefUon, experiments 
&oaldbe i^adc in % general way, which we have not yet 
teccived« 

Tke 

^ • XIV-.QuisTioN 278. 

*rhe Editor obTcrves above (hat this qncftien was propofed with 
sn iistetit to taipsovtrprafticact ^tmner/, thoii|b tr (k>es not appear 

from 
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7j5r Prize QuttiOM anfijured fy Mr. K. Heath. 

The biggeft two circles, within one another, admitting of 
an infinite number of triangles to be drawn with their angles 
and fides terminating in their outer, and touching their inner 
peripheries, are thofe which are concentric, and their dia- 
meters exa^Jy as i to x ; in which cafe the triangles will be 
all equal and equilaterak This is fo evident as to s^ppear 
upen the flighteft examination. And if the diameters be in 
proportion fefs than a to z, then ho triangle whatfoever can 
be drawn as aforefaid. But if the proportion be greater than 
d to I (as 3x0 to zoo, or 3'z to i as in the prefent cafe) their 
peripheries being eccentric and at a proper dillance, will 
admit of an infinite variety of triangles to be drawn in and 
about them, from the ifofceles A j^CC to that of UDD^ 
which are the greateft and lead triangles : Becaufe the area 
of eyery triangle fo drawn, being equal to the fum of alF the 

fidet 



from the nature of the fcience that it would at all have anfwered 
that purpofe. It is well known xYtTXpfort fiecei are requifite ?Xjta^ 
both for the convenience of working them in an engagement, and 
on account of the final I fpace they muft fland in. when the ports 
are clofcd. The UnA-fa-mUy on the contrary, requires long fiecti^ 
pUticolarly in the attack of a place, in order to pre&rve the tm» 
brafures from the hlaft of the powder, which fhort pieces would 
feon dedroy, befides the danger of fetting fir*: to a fafcine battery. 
' Not only the lengths of pieces are BniHi by the nature of the fer^ 
▼ice, but alfo the diameters efthe hres; for pieces which ciarry balls 
from X4 to 4x pounds comprehend the limits of htttering cannon, 
and thofe from ] to ix pounds Mmit field pieces. Eiperience proves 
that balls of a Ids weight than a 4 pounds are infufiicicnt to make 
a moderate breach ; and that pieces carrying 4% pound balls, or 
upwards, become unmanageable from their great weight; fo that 
in general the jx pounder is the mod common battering piece. 
Wl^ the field picQC exceeds ix pounds, it, in like manner, be- 
comes too unwieldy for that fervice. ' 

Mr. Robins is the only author, that I know of, who ha? folved a 
propoiitioo exhibiting the relation between the vehdiy of the ball 
and the tHmenfions of the piece. Another author, who proceeds in 
a very d-ffercnt manner, makes the velocity always incrcafe with 
the leupb of the piece. 

If any perfon however think it worth his while to go through 
the calculation of this problem, he may eafily do it, makirg the 
exprefiion for the velocity found by prop. 7 of RoMns*i Principles 
of Gunnery, a maxhttiim, then its niixion being taken, &c. there 
irill be dcterroined the rclitioo be ween the diameter and Irn^th. 
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fides into half the given radias of the infcribed circle, the 
more the Gdey of nfiytnsiogk are ficn^^ed' about the center, 
or diameter > or the farther removed from them, the greater 
or leff wiU th« periphery, and gonieauciidy area, of that 
triangle be.: the fides of the triangles aCC and BDD beiog 
the moft nux- 9Xki remote to fuch a fitwLtioo. 

yor the property of drawiQg[ triaafi^es as aforefaid« in aqd 
about cccentnc eircke, there is this demoafb-atioa* 

Pirft toinfcribethe ifefceka, or one Zi, JC€'m the gf eater 

eirele, which at the ^me time fluU 

' eircumfcribe the kfier circle. Put 

m 2: rad. greater circle ?= Ja^ n 9 

y ad. leflfer zs lQ », and ^=s y/g ; thc^ 

*^]iiX — nn = Av\ per fim. As> 
^v I AG XI Ml ACzz ^"^"i 

Kx; aga im, JO ? Av ;: AB : AG 

%mVxx — nn , x ■+• » 

— : J hence 

w - ^' - v;ia;-«^ 



n i/;w^ »<« «i« IV ::; 41^^, (hawing the 

^ftaftee of th« centers to be Icaft, 

ler o, whoa %»7=pt; bath eircks 

Wiog then coneeBtrie, A%d radius 

•f the greater ::: twke the radius 

o# the left. Whence 1^^60074 

is j9r the neareft diitance or the 

peripheries. And area A ACC 

rs 1824V89 yardb, the greateft ; and that cS £^£DD ^ 

x<[709'8a 8cc, the leaft. 

The diftance of thefe centers of the circles being knowOt 
^s d -^z cO capable of having one triangle drawn as afore- 
fiid : Supjjofe any chord yfQ =r x touch the inner circle 
itr, then ir is plam another chord can touch it fomewherc 
at ^ and if another can toach it at r, the property is 
proved. Btot, in general, the ^ ABC^ Z ADCzsiZ. nO q 

its fine = — ; and jLrBe^sz AcBt ^ jLftJyC (peif j| 

and ao Euc. 3) = 1 1 ; the comp. 

%f jLr(;B = ^tcB ^ ^ncD» its fine = 

' ■ f ■ ^u;-^ ; whence, by trig. rBs:Bt:a: 

tmm 
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: ^ ' . Agam/C/ = 4\/4iNrf» — Jkx — 17» 

and (per 47 £uc. x) ci =s v/i = ^Jd-ivT^m^xx^* ; 

lienct vCsLix'^Vftt Av^Ars:.-^ v«, and ^^ and 

BCy alfo Zt^r s Z^cCU atiid Z fCr a^e expreftd. 

Say ~ (s. Z ABC)zx{AC!) or x : 2Jto : : 8. Zp^/ j AB, 

tx4hc1i gi^ts aft equation <H«wing the general value of «, 
viulft two otker chords are tangents likewife; and triangle^ 
i /i, fe/y will retolve as in tlie ift fig* Hence, if any chord 
or tide of :a triamj^le is given, the others follow by irigono- 
metry; having Sr& found the difUncc of the Centers ^ore- 
fald. Thh property 6f drawing triangles about circles I 
difcovered tome years ago, as may be feen in the Monthly 
brade ; tliough tne propofcr has greatly deferved in a long 
^Cconnt bf it from Sally, |>rinted in a book called the Quar* 
terly liUfcellanea Curiola. 

Mc. Landen puts h =i rad. Icffer circle, a = diam. greater, 

and X = attitude ifofceles triangle, and gets x ss ^ > L . 

% 

:4f ^ — T ^^ -, = 297-33 or 1 ia'67 &c. Whence he infers 

-fhis COrifttufl:iofl [fie fig. x].- From the center of the gtfi 
.de«, llont*; the diameter, itt ofi* the diameter of the pond, 
iind k center (at n) betwixt that point and the other end, 
deftrlbing a circle Apq, draw p7H jwrallel, and jw» per* 
.pendicttiar lo AB^ afed the point a will be the tenter of the 
pond. 

Mr. AJh finds the diftu^ce of the centers by a theorem 
like the former ; and fo does Mr. Banifiei£, who has gircik 
a concife and elegant folution. 

The Prize qf 10 Diana 'was ivox hy Mr, R. Gibbons. 

"Th^ Ecli^es calculated for I'j^TyJhewing 
in "ivhat P sorts qf the World they will h 
vifible. Jff Mf. Ralph Hulfe. 

'x. On taliuafy 19, at 3 in the afternoon, tlie Ain Will be 
edipfed m ;r , ax deg. trerdcal to Brazil, lit. r4 deg. foath» 
long. 50 deg. ^rtCt. Hiit edipft wiU be r^ty finall, and 
Tiiible near tat antartii drde. 

. a. Feb. 

\ 
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.a. Feb. T4, at $h» im* in the morning the mooD will be 
eclipfed yifible and total at London : Beginning 3 h. 13 m* 
Middle 5 h. End 6h. 45 m. Total duration sh. 30 nx. Digits 
eclipfed aci. 



Calculxted by 



Mr. C. Cockftm, ( ^f"^?» 

TaWc», Ccornwcn 

——New Tables r Durham 
from Sir I^aac J l^ambton 
Newton^slliep. cCornvyen . 
f London 
V Edinburgh 
By Mr. Bulnum, 2 Dublin 
f Carlifle 
V. Rochefter 
Mr. Cowpcr, London 
Mr. Vzsifiiy Sundefiaud 



Begin. 
h. m. s. 

Vi\l 

3 8 10 
X 56 9 
I X 10 
i a a 
* 50 I 
320 
» SO 
» 34 
» SI 

a 3 

X 41 



34 



Mid. 
h. m. s 

^ i 3? 
4 5<J ib 
4 5fi »o 
4 44 17 
4 44 P 
444 » 

4 3» O 

5 S 

4 53 
437 

r^ 

5 13 «9 
4 30 



End 
h. m. s. 

5 SO ap 
5 4S a7 
S 4S IP 
5 33 15 
S 40 8 
S 40 o 

5 i7 59 

I ^ * 
{53 

6 37 

6 ip 



Bur. 
h. ro. s. 



h. m. 



3 3« Pi»P43 

t End of 

^ Total Dark. 



340 18 19 54 

* End 'of the 

Bclipft. 



4 3 



3 37 30 
3 38 



«9 58 



«9 43 
20 la 



3,. Feb. a8, at J in the morning, the fun will be eclipfed 
I digit. in K ao deg. He is then vertical to the Indian fea, 
between Bornio and Java, lat. 4 deg.foulh, long, iiodegf* 
and will be feen is Greenland, and the places adjacent. 

4. July a6, at g- in the forenoon, the fun will be x digit 
eclipfed m 51, 13 deg. vertical to Arabia Foelix, lat. 17 deg. 
long. 41. deg. eaft, vihble in the north frozen fea, lat. 80 deg. 

5. Auguft 9th, at 10 in the forenoon, the moon will be 
totally eclipfed, viz, 27 deg. in ZX, She is then vertical to 
Mardelzur, lat. w dec, S. long. 146 deg. W. vifible to thc^ 
Japan and Philippine iuands, to all the weft ocean between 
Aua and America, from S* to N. including Jamaica, Cuba. 
Caiolina, and Virginia,— And the horizon of the vifible diik 
pafiefr through Penfylvania. 

6. Augu(l:a4, at 9 at night, ^hen the fun will be eclipfed 
in Tip, 12 deg. This will be a very fmall ecHixfe, and viiibk 
only in the unknown fouthern parts of the world. 

Nc*w 



The %d Eclipfe was obiervcd at 5/. AngeU, ParagM\ whole lat. 
is i8* It' fouih, astdlong. weft of the Fcno iflc 3tf*» 30*. 
The end of the eclipic 15 b. i< m. 4s. 

. The s^kEcKpfe was obfervcd at 5^/. Maria Major, lat* 47* j;** 
ibuth, add long. 37® ao'.weft of the f'erro ifle. 

The begixmliig of the cclipfe 14 h. if m. 14s* 
Total obfcuration — — I553 ** 
Beginning of the cmcrfion 1 7 34 48 
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Neiv ^ejiions. 

. I. Question 279, hy Mr. Landeu. 

A charming brifk maid has aflur'd zne, and faid» 
Since I'm fuch a fine mathematician > 
(Laying puzzling alidc, for the joys of a bride) 
She will wed me- — ^but on this condition : 
That I firfl (hail unfold what * pieces of gold 
Her father has for her in ftorc : 
And thefe I muft find from die data fubjoin'd» 
And then Fm to puzzle no more. 

* The pieces are half-guineas, guineas, moidores, and 
threc-pound-twelves. The whole number is 4000. And if 
^> ^> y* and z be put f»r the number of each fort refpec- 
tively, v^x^y^z is a maximum. Quere what is the lady's 
fortune? 

II. Question 280, hy Mr. John Willianois, 

Going along a river's fide, op an even and direft road 
AB€^ lobferved^a tower on the other ,lide of the river, . 
whofe angle of altitude at A was 5* 24'; going farther on 
to By Toe yards, the angle of altitude was 6® ay-i' ; and 
intending, again, to take an obfervation when dtre^Iy op« 
pofite to the tower, but was prevented by an ifland in the 
river (over-grown with furz), t then came to C, 4oby^rds 
from By where I found the angle of altitude vas W* 36', 
.Quere the tower's heighj? '• ., 

III. (Question 281, ly Mr.yVivj, jun.of Amfterdatn, 

It is required to find (by a general theorem) the number 
of fra<flions of different values, each lefs than unity, fo that 
the greateft denominator be lefs than xoo \ 

IV: Question 282, ly tht Rev. ^r. Anth. Baker/ 

A gentleman would have a filver punch-bowl made in the 

form of a parabolic conoid, containing exacftly two gallons, 

' but being frugally inclined, defires firit to know what ought 

tovbe its in(tde dimeniions fo that, cacteris paribus, it ma^y 

require the Icaft quantity of fiiver pollible I 

Dlar'y -Math. Vol. II. Y V. Qtr e s- 
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y. Question 283, iy Mr. N. Farrcr. 

Quere the axis and parameter of a parabola asd femi- 
el!ipiis» when the latter is circumscribed by the former, 
^vhofe ordinate is equal to the conjugate axii, and abfciiTa 
equal to the femitranfverfe: both curves having the fame 
focus, the di^rence of then* parameters a, and the length of 
the parabolic curve being 28*68 i 

VL Question 284, fy Mr, Cutli. Cockfon. 

Que re witli what part of a cflindncal ftick IhouM a per- 
fonltrike, to give me greateft blow ; the length t>f the arm 
being zo inches, and that of 4t^e ^ck 50? 

VII. QufiSTios 285* ir Mr. Laaden* 

1 am about building a houfe, the breaddi whereof I -defilti 
ihall be 24 feet, and the perpendicular height from the 
ground to the ridge 4) feet. The ends, which are to point 
dire<^ly eait and wed, will be iheltered by neighbouring 
tenements ; but the (ides will be ej^pofed to the fury of the 
north and fouth winds. I therefore would be iatisfied what 
the angle of the rid^ muft be^ and 1k»w high the fide walls^ 
that, the wind blowing from either of tho& quarters Aall 
have Che kait efle^ on the buildii^ ? 

VIII. QuESTtoN 2«6, fy Mr. J. Aft. 

Ifa parabolic conoid, whoTe altitude is 9, and bafe 6 inches, 
•be cut by a right line at fome diftance from, bur parallel to 
its aius, what is the folidity and convex furface of that feg- 
Toent, or part cut off, when the height of the plane of that 
ieaionisiinches? 

IX, QuESTioM 287, By Mr. Cuth. Cockfon. 

•• . • • •• 

Given * ' jr 4- jr> x * — aaj^y = o, the equation of a curve, 
'whofe radius of evolution at the vertex is 140 = ^7; to find 
the value of jTj the abfcifla, when its corre^ondiog femi- 
ordinate ^r:: 50? 

X. QjESTirON 288, fy Mr. John flampfon. 

Required to find three numbers, that when each is feve- 
Tally added to the cube of their fum^ their refpedive fun» 
ihall be a cube number? . 

XI.QuES- 
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XI. QuESTiow 289, by Mr. Heatlt\. 

On what daya of the year do our (hadows move floweflf 
and faileft in London? And at what tim^s do they raoye 
Ooweft and fafteft on any day ? 

5CII. (^ESTioN 290, hy Mr. Bulman. 

Being .{>t a t<vwn in Kent, I obfefved thfce objefts on the 
ether fide of the river Med way, (a caftle, wind-mill, and 
feire) whofe dJftance from one another aire known i From 
the ctftlc (the neareft objea fecn) to the fpire* is xo fur- 




and the town anftlc between the caftle and wind-mill =: 
fj^ 45'. What diftance did I ttand from each oFthofe ob- 
^&%l And give a geometrical conftruAion of the fame. 

XIII. Question 29 i , hy Mr. J. Afli. 

A lady of important fpeciUation, 
Would gladly know her age from this * equation.. - 

* i-oi^ = 7 — 7-7. 

I— 'OiV-^ 

XrV. Quest I OR 292, hy Mr. Heath. 

The pounds powerof their Napier's logarithm be 
Equal that logarithm power of millings left to^meA - 
From myftic words, artifts, the truth extradt. 
And tell what is the legacy exa^^ 

XV* QuitTi(y» 393r h Mr. Bulman. 

A fpheroidal tillage lies upon the ground with the ban|^. 
iipp«rmofl,:fTom whence to the furfacc of the liquor (which is 
exadly the height of the upper ends of the ca(k) is 9 inches,, 
and its diagonal either way from the bung to the lower ends 
* = 5$ inches, its^ ullage is a maximum : Quere the coauot of 
the caik ana ullage^ brother gaugers ? 

XVI. Question 294, hy Mr. Chr. Mafon. 

Tn an evening lately, Hearing the noife of guns at a fmall 

diftanceoffatfea, Iftraight repaired to the Strand^ where 

I loomed a man of war's tender giving chace to a French 

yriyateer ; I perceived a fltiih of a gun fr^m the tendei S. W. 

- Ya by. 
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hj S. at 33 half feconds of time heard the report: Eight 
nuDuics after lobfcrved another flafli at S. S. W. from the 
fame, and at %$ half fev:onds heard the, report. The chace 
kept her courfe, making equal way ; in '35 minutes more was 
thove on ihore, being but two minutes of time a-head of the 
tender. What was the bearing and diflance between my fta- 
titn, the tender, and pilPring poltroon when flrandcdr 

PRUE QuiSTioN fy ^r. Bamficld. 

If the diameter of Syfiphus's cylindrical ftone be two feet, 
wbicli he ccDiinualiy roils upon the furface of a kmi- 
globular mountain^ half a mile high : Qyere what fpace will 
a loot 00 the convex futface of that ftone travel through in 
^V}}^^ direelly up and down the faid mountain ? And what 
will be the time of itj dcfcent from the top, by the force of 
g^^avuy? 



1748. 

^eftions anfuuered. 

I. QuBSTiOH 279 atifiveredby 3Ir, J. Txiratr. 




b-v-K-ryrz —^~ . In fluxions - I — i - > = 
r^j ^. r-T — "ZT'T^^ "^ ' , ,' j ; whence' y = — ; r 5 * ^ 

>»x*t>4» y^xiv^ v^x^y* 2 3 4 

v-^x — .^« C©nfequentty x ^iy; v = ^x == zy: Alfo iy 

rc^; and the lady's fortune is 4610!. Henc^ this 
^ GENERA.L Rule. 

Make tl^e fum of the exponents a denominator, ai^d each 
particular exponent (of the quantities) ,th^ U^meratop pf?* 

fraaioh. 
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fra^q»i tbeie refpe^^ely mul^plifd into the wh^Ie num* 
her of pieces f, will fbew the pamcuUr Dumber of pieces of 
Cftcli iort. 

Mr. James Waine has folved thi» qu^fHon cariovfly and 
con'cifely, as alfo ^y^.'tAj.-Landen (the propofer), Mr. King'* 
ftoHy Mr. Je^on^ Mr. Bawfieldf Mr. Farrer, Mr. Colling' 
ridgty Mr. Garrard^ Mr. 2>ir/r, Mr. Cenvpcr, Mr. Cock/on^ 
&c. Though it has been obfenred that this queilion is taken 
from fmerUm's Fluxions (p. i28}» yet the new mode oS 
language and application of it, is a merit which muft be 
atknowiedged. 

|I. Quest I an 2S0 anfwered by Mr. James Tcrcy, 

Pot jft=: tower's heif^, ACzz$oo:t^bt AB^xoo-zziy 
#£7 =400=^. Co- fee. 
^A^t, o£ B=sv, of 
tf=¥. Then(rad.= i> m. 

t^^AT, vx^BT. ^'^ 

and ^af = CT. lf{pyr^ 





(geometrically) maEng 

I KB, and defcribing "^^ 2.jrcX. M 

the femi-circie ITK% 

*!^^*' WL^^^} ^^'l E^'J^^' defcribing the femi- 
arete LTM^ the jnterfe^ion T, being the place of the 
^wer^ for which fee ITniverfkl Arith. prqb. %6) let down " 

TFJ^AC. Vtr&g.k:fx+yx:i0x^yxiiSJUL:Zj:^ 

=r AF^FC; alfo BT- ^BF- ^AT-^AF- ; thence 

attxx+4jyxx'^bvvxx:=4rbd»tndxzi^ ^^^ 

=? 44*4609 &c yard8> tlie tower's height, j^ E. F. 

7te fame anfwered by Mr. J. Aft. 

Call the co-fecaiits of the three angles of altitude it, ^, 
'Wd €\ AB, /; BC, 4/; the tower's height, x. By tricoh, 
(T.fc^ii^ the top) -^r=tfx; ^r =a ^x; CT ^ ex-, cof. 

Z,CBT^ '^j^ ; cof. Z ABT =5 

ts + bbxx'-^aaxx , . , , « ^ 

'•"JTJJ ; which two laft expreffions made equal, 

'^^ cc^sib-Y^aa ^ ^^^^^ yards, the towisr'a height 
reqttircdi 

. . y^ This 

Digitized by VjOOQIC 



a4t Ladibs* Di Afitss. £Hfat^i tut* 

This quHlioD was alfo anfwered by Mr. J. Turnery Mr.* 
Wasne, Mr. A. Haii, Mr. Kingjion, Mr. 7ff^», Mr. j9tf«i- 
/^'/J, Mr. Pitches, Mr. Hanip/cn, Mr. fVaiker, aad Mn» 
CQllingridgc. 
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III. Question 281 anfwered by Mr. Heatli. 

The number of fra<ftions of different andKke values, eacBr 
being lefs than unity, and the* greateft denominator being 
any number, (from a upwards) wilt appear by the following 
feries, continued to f|-, &c. 

Here it is evident* th*t 
the greateft numerat6f,. 
or greateft denoaiinttor 
lefs unity,, will be the. 
number of terms, whicl\ 
will always be equal to^ 
the laft tern ; therefore 

— X « = the fum'of 
a 

the ferits, or thennmbev 
" of different and like frac- 
tions in all cafes. Th« 
fradioBS of like value 
with feme of the ref)'^ 
are all thole not in theit 
loweft tetmt : As thofe of different value ace all the ior 
coromenfurai)le ones: For the more fpeedy dtterminlng of 
which, all the incommen&r&Ue denominators « from the 
leaft ilk the feries to the greateft, muft betaken^ viz. 3, 5, 
7, II, 13, &c. to 97, whch are 45; and the fum of their 
different frs{tions will be the feries a, 4*69 10, i2,.&c.to 9^; 
each row being one lefs than the denrra. To thefe if the 
different fradiions Gp lowtft terms} of the commenfurable 
denominators 2, 4« 6, 8, ic» &c. to 99, be added, the fuco 
will be all the difiercm fractions. But as^there is' more 
' trouble than art to difcover them, Ifball I^aareit to perfo«s 
of leifure to purfue the computation, the VKthod b^g.hese 
planned out. . , . ^ . 

Mr. JJht upon the fame principles?, computes the number 
of different fradions to be 3055 ; but doubts the truth* ' --* 

N. B. By the above theorem, the whole number of frac- 
tions rr 485 X (as Mr. Mamfietd made it) from whibh fu5- 
d'^^'fig thofe of like values, all the different frafii.ons will 
remain. ; ^';'' 

A General 
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94* Lsii»i$* DVAaitt. {JPm»3 I94lk 

W: 9. FQgttifies each pmie nuvbtr in. the fecoiMl cohvxis 
m fcheme %^ with a oew number to each ta the |<l eolttmn* 
deduced frdm the feries ia Che £fil £sheait» according to the 
general me<ho4 ' the difierest i tooBiim of being plaeefl ia 
the firft coltimn aU ak>ng. 

Far the muMpiierit or fenmrt ^M^ck ApmR 3 b the 
lib column, fkmds a iq the jd col«imiit each hdag drawiv 
into $ f;ivea 6 to^be fet in the sd/colomo againft 9 in the firft 
eoUeaion. Againft 6 in the jft col. is fet %'t in the ad col. 
whence (by 4tn ftep) is huttd a for the |d collection. Alio 
for its>nuili|iples, iato either, or both its parts* as a x 3 3= 6, 
drawn into. 6 and 2 giFcs la (by 6th tbtp) to be fet in the 3d 
col. againft 36 it the &rA: oottiAg through alltbefecond 
columns all fuch muhipled, by which the fraction are found- 
Proceeding thus, the whole number of different ftadiona^are 
truly detecmiaed in a ihort time . . 

IV. QvfitT^te^.^S^ iMs^twv/i^ Mr. J. Turner. 

When tHe co.nfex fuperfiQies is the leafl, the conoid moS 
come ciear<ft to the form of a femi-fehere (being under the 
leaft fiKxate of all folids of given iblidity formed by the 
rotation of a curved tpace about its axis) whidi is When the 
abfcifla and femi -ordinate of the- generated parabola are 
nearly equpil : the conqid then being itearly moft capacious*. 
putting b i= 46a inches in two wine gallons, p = 3*1416, y =: 
Ordinate x!=: abfctfTa of the parabola. Then the folidity of 

conoid = f =P ^^^r^ (when/ =s x) ^^; where jr = 6'6s^ 



♦- 



':t ^ rrrml-^^^ 



Indies, dut accurately; '^ x oTlhAjy^^ ^~- is the 

vit O 

fuDer^ial content of the fame (Jeep, %o% tf Mr. EmerfotCr 
\ Fluxions), ^ow if the value of >jf be fubflituted therein^ 
I and the fluxion of it made = 6, then « =: 4^*i ; jf s V54 } x =? 

6*94; and. the contex furface = 2is-S ^uare inches. 

The fiiMe anfnfiered hy Mr. Alh. 
The conoid't cobrex furface is — ya^ -t-4j7^'^--i^, 

♦ a minimum (/=s=i'57oS); v -^ — 42!^ p — aa Is alfo a 

i minimum* Put dc :x double folidity =: 4 wine gall, ^g = 
< area of a circle whofe rad. =: i. Then, by the curve, ax s 

yy, aad fqyjix^cc^ whence 4//*= — -— i and fubftitn- 

ting 
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ting for 4yy in the min. it becomes — '-^ — aa, 

, Whence by fluxions, %r=— -*- s/ "^^P = 6*03 ; whence 
femi-axis = 6*98, aad femi-ordinate = 6*49 maximc, 

Tt was elegantly folted by the propofer, ajlb by Mr. 
Landen^ Mr. Farrety Mr. Dixon ^ Mr. IVaine^ Mr. Kingfimf 
Mr. Bamfiddy &c. 

V. Question 283 anfiuered by Mr, Afli, 

"Tis inconfiftent with the mittire of the parabola and femi- 
ellipfis that the latter (hould be circumfcribed by the formcri 

' wiien the ordinate = conjugate, and axis = femi-tranrverfe 
(which Mr. Tr/rwtfr alfo obfcrves); v femi-eUipfis mud be 
read for parabola, & contra. Then from the properties of 
the curve and. conditions of the queftion, the parameter of 
the parabola is found = a. Suppofe AH'=-c = i»*5; jhe 
correfponding cutve ;#r"= 13*90575 &c. .v the rcmaming 

-rpar« r;// (= z) of the curve = c'436*i. . {,SeeJig. to J^ »53j 

Pur y'=^nmix'=irtry and we ftiall fa'ave y =: ;i . 1 » 
V4^,r4-4tfx 

and X* + j!*i*^i = V i H — ^-r — x *; whofe fluent 
, ax aax axx : aaxx . ^ ^ i * 

8c 12SCC i6cc inBc^ 
' -{-'ex ^ Sec."*:- 2r f-by ftblHtuting aior 1 + ^ ^. —5 — ; 

oC IloCC 

h for ^^ 1 TT > &c.] And by reverdon x ir - -f -r-^' 

•4. ?zL-Ilff zi &c. = 0*4^89; which added to JH makes 

u 
21*9289 for the required axis of the parabola. J^. E, F.* ' 



* V. QjuE «Tiow 283. 

A» the method of finding the parstm^ter is not inferted, Ifli»Tl 
hetc Aipply it, and at the fame time give knother very eafy me* 
tbod of iblviug the latter part of the quedion. 

Since then ajr :^ yjr by the nature of the parabola,- putting y zz 
die ordinate, x :=: the abfcifla, and azu the parameter of the para- 
bola. 3 and, by the Bature of the cUipic, x i y i \ %y i — =s 

pacatttter 
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VL Que ST ion 284 aafivtrcd by Mr. J, Turner. 

Put <? = 70, the length of the armband flick ; h = ao» the 
length of the arm; then the diftaace of the ccatier ©^ P^'' 
cu&oQ of the ftick from the upper end oC the arm will be 

_ %^±%a±+%!tl = 4^.4 J inches, and from the fartheft 
end of the ftick = ao'37 inches (vide StoneVFlux. p. 177)- 

Thtfam answered by Mr, J* Aflu 

Let 10 = r reprefent the length of the arm, and put x =2 
the dift ance of the ceirter of percuifion from th e haod> Thea 
€ + xxxx'=z fluxion of the momcntnms ; and ^ H- x x x ar == 
that pf the forces ; the fluent of which divided by that of 
the momentums .^. 6rr^6rx-^2vx ^ ^ ^.^^^^^ ^^ ^^ 

centcrx>f percuffion of the part x/>, from thepomt o» luw 
penfiont-whicb (^iien x =: 50) wilt be = 49;^*9^ ^c- ^J'*'' 
iequentfy the part of the ftick required is io'37037 «C" 
inches from the top. 
Mr. Wall^er, Mr. Kingjlan, and Mr. Cuth. Cockfon gave a^ 

ibJution to the fame.. ^ 

VII. QuEs- 



'paHaiDcter of the ellipfe = a + a, by the qucltion ; or « x + 2 * =s. 
ajy;*; fubjtradi the former equation from this, then » *s/jr :c«r, 
and tliercfore « = a the parameter of the parabola. 

The parameter being thua found, by p. 30^ m y Menfwraiiw^ 
the length of the dwiblc cptve will be;\/i +;'J' + hyp. log. of 
^^V^r^jjrsrxStfS, by the queftion, =c; call the hyp. log. 

to perceive that ^ =r s nearly ; then fince a imall difference m the 
Talue of jf will make * ftill fmattor and inconfiderable difference in 
.Ae value of v, and when y is fuppofcd s then v — n V}»*45 tf, 
»od then the eyiatioa ^ V' H- j».y — <^ — ^ b ecomes y^i +jrjf :» 

a«-3«7id4,= i/, and y = Vv<^</ + J — f =: S'oS. With this 
value Qf^ ^nd a new value of v = »*3a85A8i, and thence of rf s: 
*^*3f i37'9 ; and this fame theorem will givc> 2S ; ot|oi| 'which. 
is very cxsd. 
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190.45* ' QjISSTtON^ AnS WBKSIk %4f 

Put4:=:4ttfae height oFihe bmldtfig; ^=si», h«tf the 
breadth; x = perpendicular height of the roof. The force 
ef a^the par ttdks «f the air impingiag «gaiaft the \ralU to 
Uow upon the building, tviH bt Ji& aa'^%4iH -k-xtc* The 
effed of any particles ftrikiag aguoft the Toof (found by 
mechanics) is to the efied the fane would haiee had. ftrikiM 
dire^Uy agaiaft an npright piaae, as the ib«are of the fine m 
the angle of incidence to the iqaare of radius; therelbre the 
force of all the particles j^ifift the roof» to blow down 

the building* will be as , , "^ * And fay the qucC- 

tion ■ ., ■ *^ aa-^vkax -^xx muft be a minimiini. 

^b-^xx 

l*et the fiuxioQ df it be put = e> then x =: ■■ ^ ■ ^^1" . , 

= 10*4076 feet : Whence the height of the fide«>walls nuft 
be 3X*i9*4 feet, and the ridge angle 98* 7*. 

Mr. Tho, Ccnvper anfwered this queftion^xaAly as aboi^. 
Viujtftfin makes the ridge angle = 90^1 and fide walk = 
SO leet, «s does Mr, Ajhy jovx by a method like the pro- 
|>oicr*s firft coniideration, who then made the tidge angle 
^nd fide walls agree the fame* Mr. Farrer^ by a different 
method, makes the iide walls = 3a'j66 feet, and the ridge 
angle 3s I03* 3$*. 

iWir. JepfonV Solution h as follo*'^*. 

Xet J?/? = 4a = -«, AB ::zCD:=:i^^h,i:R^T^ DR 

sz X, then AC = BD :=z a — .v. By p. 1$^ 

-of Emcrfon's Flnxions, the refinance of the "vtV 

plane DR, to the refiftiince of the phme y^ N^ , 

ir/?» is as yy to ^rx (fMppofing the wind to ^ / Jj — ^ 

^low in a clire<5lion parallel to the plane of 

the horizon); but the refiftance of the plane 

DR is = f X (putting c = the length of the 

building) and (per 47 Euc. \)_yy rzbb'^yx^ 

•therefore the refinance of the plane CR is 



ex 



1 



and that of the Cde wall AC -A 1 



^ hi^xx' 

x^ . . 

T= ca — cx^ V ri Vi" — + '^ — * *s a minimum; which ip 

PP *+• XX 

fluxions, &c. gives ^^xj: — 3*=o, andxzr^=:ii. HeiKC 
the height of the fide walls r= jo feet, and ridge Aixgle 90**, 
which will always be the fame, let the height and length of 
iof the building be what they will.* 

TIlT.QuEs- 
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VIII. Qu.B iTieii 286 anpviigred by the Prafofrr Mr. Afb. 

Let * = s FP, n = %FE^6. By the nature of the 9^ cic 
we get v'^rx — jfx = Pm = V/*^^ by 
the oatore of the paraboki (becaufe 9 
the altitude of the whole parabola = 
3^ the fquare of its femi-ordinate, and 
all the perpendicular feflions are fim. 

parabolas); and — x'«x — xx^'^ = 

zz area mJfK* confcquently - X 
«jr — Jfx^i = flux, of the folidity; 
uhofe fluent is 



Wnx , 



5 




— + — &c. =: 6'ii%% the folid content. 

, Again fince nx-^xxrz Pm* = y^P, whence the fluxion 
of the curve is x \/ turn -k- Ant x ^ 4xx -^ i, or p utting cc 
for ftn + i) X VTT+T^T^FT^; and becaufe ^Vrnx-i-xx 
c= chord of the arch «F«f; and \/mx -\r%xx = chord of 
half that arch ; therefore ( by Hu ygens^s Theor.) the arch 

^f^=,8ViZ±7IZpvlEZEZZ nearly. Confequently 
lyTT^rTrx-^^/^jx-^ . ^_____.^^^ ^ ^^^.^^ 

3 » 
of the furface. The fluent of which (when « = i) is (if 00 
TOflake be made) = i«'34 fere. ^E.F. 

Mr. Farrer^ by a different method, only finds the foFidity 
of die fegment (without the content of the furface) whicn 
he makes out 6*845 cubic inches. 

IX. Question a$ 7 anfwered by Mr. F^erfitty at p. 39 aod 
40 of his Fluxions, from whence it was taken; y being there 

=r ^ H r H '< ^ &c. rz 9 023^ &c. 

51 tf 24^' 7io^* 44^0^^ 

Mr. Farrtr^ Mr. Kingjlion^ Mr. IVaine^ and Mr. Collin^' 
ridge confirm the fame. 

We wifh the invention of our worth^^ contributors may be 
tnorc prolific, than to lend us quelHons already foJved, in 
authors, tg band. - • 
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•X. Question 288 anfwered by Mr, Hampfon only, 

157464 157464 X57464 

.. Anfwer. a = ^3jJL, i =_li8±-, . = ^. 
15^651 132651 23«65i 

f Xr, Question 289 anfiLcred by Mr. Heath only. 

It is evident, that, when the fiin's motion is moft rertical, 
his Increafe of azimuth is Jeaft, and, confequently of altitude 
greatdl; and when his motion is mod horizontal, his in- 
creafe ot azimuth gre^te^, and of aldtude leafl. 

At 



* This queftioo may be folved aftes»the manner of the sift or 
*JSth. 

f XI. Question 589 other^tfe folved by the Rev. Mr. 
Cha. Wildbore. 

*ris manifcft from my folutiou to the tf 54th diary queflion, that 
at all places within the polar circles, the velocity of the fliadow o£ 
the fummtt of an objcdb, increafcs from paiTmg due north (or fouth 
in the Aotartac) till it attains the maximum there determined^ 
after which the velocity continually decreafcs till noon, when it is 
tlic kad poflible. And with regard to the different greateft velocity 
on diflfereot days, *tis evident that the expreffion for the maximum 
PE^ X PEy.rS'^Ph'^rPy.PEy^rS'-'-Pl'J^rP will conti- 
ntially increafe, by increafing r 5 or diminifhing the declination ; 
confequently the greateft velocity on the longeft day will be lef« 
than the maximum on any other day : the faid maximum in- 
creafing tiil its time and that of rifing coincide, when it will be 
]n6nite. 

I'here is likewife a time in problems of this kind, when the 
Telocity of the (hadow, after being the greateft, decreafcs the 
fafteft, which may be found by taking the fecond fluxion of the 
above maximum = o. fiut in our latitude both thefe times coin- 
cide at fun-riiing, when the velocity being always infinite, de- 
creafes, and that more and more flowly till noon, when it is always 
the Icaft poffible. And the fame may much more be faid of the 
velocity with which the altitude aUne increafes. As'^to the velo^ 
city with which the azimuth alone inaeafes, what Mr. Simpfon 
has done upon tlie fubjedt is right ; for it muA increafe the flowed 
Diary Matb. Vol. II. Z when 
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^ At la each day, the fun's jnotion is parallel to the ho- 
rizon, or leaft vertical^ being then perpendicular to the 
meridian, or vertical circle: therefore the circular motion 
rof toadows, in general, is .at noon the faftefl. 

To find when the increafe of azimuth is leaft on any day^ 
and in any place. 

!>ut />,=: s. P, the &n!« diiUnce from the pole ; i = its 
cof. or fine of declination; c = 
z/ZP\ ^ = cof. or s. of latitude.; 
^=r^aziin.0-ZP. Nowifr0o« 
be the femi-diurnal arc of a leffer 
ckcle, it is evident thai the fun'* 
motion is njoft vertical when angle 
ft©Z is leaft, or its cof. ZQP 
greateft (the lefTer circle coin- 
ciding, at the point Q, with a 

.grea^er^ 



Avhcn the fluxion of the hour r^igk P beaa the freateft »ratio pof^ 
libU to that of the azimuth Z, the rcafon fgi which is no more, 

• . X 

than if any fmali diflance x he, divided by the t|me — in which it 

ig gone over, it will gjyc v the velocity of uniform morion at that 
time. ThcrefofC the fluxion of the azimuth, divided by that of 
the time, muft g*ve the velocity with which the azimuth incrcafc* 

at tha« time, or ' w^ = (vide my fokition above referred to) 

r&.EO-aO '»' \°«"'« ^ " r- £ p ) Pit*—, "^ 

Ph —^^rP PE 

— . ^ jj is a. minimum. Which will .cuidcmly be left, the 

^eatci rP the fine of decollation is taken i aiid therefore th^ 
'iong«r th^days are, the left will tJic floweft increase of azimuth 
-be, and coBi«^enily it wilt be lefs qii-.tlK longeft day than on any 
other day. Moreover, when the fun is in the cquinoiSUal, the 

•minimunx becoming ^^^ ^ , will be lefs as PE is greater, and 

therefore will be the leaft poflible when PE is greateft, and the 
altitude:; o. Or at fun-rifing; therefore on the equinodkial days 
the azimialh will mcrcafe the floweft at rifing due eaft. Confe* 
quently when the declination is fouth, the minimum will be bc- 
I fore fun-rifing, and therefore in that cafe the azimuth wilUucrcaftr 
faftcr and fafler from fun-rifing till noon, when it will in all cafes 
ncreafc the fafteft, but on the fhortcft day flower than on any 
other day, and on the tengeft faftcr. 
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grea^sr, at right tn^et with ©P); {ty,-p : y t : c : ^ = 

a maximum, which is evideotly when jr ss r, die fine ^190**- 
Wbence, the azimuth increafes flowefl and altitude fmed 
when theivNi i$ due eaft, on all d^f6, aad in ail places what- 
jfoever ; and therefore (hadows in general move Aoweil when 
the fun is doe eail; or at fun-rife (the mo^* eafterly) m> 
tfie fouthern declinations*^ 

In the maximum^, when p is IcaH: (the (ine of 66^ 30' 
P ■ 
t XI3* 30') the azimuth on thofedays increafes the: iloweft 
of all o^r dinys, and altitude l^t&: Whence, our (hadows- 
move ilbweft of all on the longed and ihorteft days of the 
jear : the Ton c^ eaft, or at riling.- But when /> = i> the 
mcreafe of azimuth^ on that day, is Ibaftflow (at fun due E.)' 
and the increafe of altitude the lead faft ;and as the azimuth 
increafes its fwiftnefs till noon, therefore ourfliadows move 
fafteft of all at noon,, on the day of the year tvhen the fun is 
in the equinofHali 

By ere^ing a wire perpendicular to an' horizotftal 'plane,. 
and marking the circular increafi^ of the fhadow at equal 
,diftance6:-of time^ the truth of the foregoing. wilV appear by 
in4>e^oa« And by this circular motion, and the (hortenii^: 
one of thefhadow, or by the iucreafe of azimuth and alti- 
tude together, the ftnnmtt of it iff made to defcribe a curve, . 
whofe nature is determinable, accorditfg to the latitude of 
the place and fbnV declination. 

! N« B. The incneafe of azbwth bei&^always » the inglo^ 
90 Z,, and the intreafe of altitude as its e^tn^. the ^oQ-^^ 
thefura of both increafes (vij^.ofazim. and alt.) will be at^H 
times and all places alike; t.e, the fum of the clrcularjind 
ihortening motions of {hadow« on a horizontal plane will be 
every where equah ' 

The increafe of an azimuth is but the fluxion of it, and 
^e floweft increafe 'of an arzimuth is but the leaib ftixion- 
of that fluxion of azimuth; therefore if the angle of time be 
iiibftituted for (which flows equally) and an exprefSoir be 
raiiedof the azimuth angle Cby tri^on. iandferies) the fluxion 
of that fluxion made ==^ o wi\l exhibit an emianon, fhewink. 
it^ azimttth properties a$*aforefaid« j^^.r.* 
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XI J. Question 290 anfiitcrcd kf Mr. I.. Aik. 

The A CSJV being formed, make Z WSD = 57* 45'. 
and Z D1VS = »8<> 34' ; then ciwum- 
fcribe A SWD with a circle : draw. D T \y;^ 
through C, and the point T is the town's 
iituauon. From whence, by trigono- 
metry, re's 0-65707, ^/i^= »3*3439» 
and TS = 10*57 ai fere. 




Mr. James Terey has given a concift 
and elegant conftrui^ioa in the fame 
manner; and fo'has Mr. Fffrr^r. And 
it Is folved by' Mr. BamfiM, Mr^ T. 
i.'iwper, Mr. CoUfngridge, Vir.Waiker, Wr. Hampfon^ Mr* 
Pitches^ Mr. £/^t7r, Mr. Watne^ Mr. Kingfion^ &c. 

XIIL Question 291 anfwered hy Mr. Afh. 

B y trial s ^ is found between 48 and 49 ; put r— «^* — ^1 

1*65' "^'*^ = .,^"7*. — per queft. (which fubftitution is 

0-65 -f 0-5*. ^ ^ . . 

ftec€ffary to make the followidg feries converge). Let c 
. = 0'5, »=7, (7=?hyp. log. 7, m = '65, and p trs.its log. 

alfo a = log. i'o5 ; then (by Ipg. Series) n — *^* x /* =? 

And by reverfiou, x=s 0*030409 ;. v «— jf»* =?\i^s= 48'575» 
&c» the lady's age. ' . ' ^ 

^ Mr. Turner exaflly folved* the fanre by a tabl6 of Ibga- 
Tit^fe f which is the eafieft and quickeft way). Mr. :F^rr>r, 
Mr,'Dhon,^MTjVaJne,zadM^' Hal/ {olvtd it by another 
method. 

XIV. Qu E 8 T I o w 292 anfwered hy I^r. J . Turacr. 

Put X =r the pounds of the legacy ; the nTTl^ =1 a Oyi *• * 
per quefUon : or putting b := %'$otsB &c.7l7?^ =:icA^^* 
by common logarithms : And by a few trials x ~ 15*615 25 
X5I. zas. 3d. reqiiired. 

Mr, Farrer folved the fame by feries; as did feveral 
others : But as the folving of all forts of exponential equa- 
tions by the tables of logarithms is preferable to ail other 
methods, the general method of folution ihall beexhibite4 
in fome future Diary. 

. ,, XV. QuEs- 
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XV. QuBSTiow 293 anpm^redhy Mr, Heatb* 

As the contained liquor always bears a proportion con - 
fiderably greater than the 
vacuity, in the feveral va- 
riations of the form of the 
calk (which fuppofing but 
» to i) the greater the va-^ 
cuity, the greater will be 
the quantity of liquor, and 
confequentiy the fum of 
both ; therefore when the. 
ullage is a maximum, the 
whole cafk. will be alfo a. 
maximum;. 

Firft, U) find:^ the contint of Spheroidal frufiuws. Let t^. 
TTy the tranl. b = BG, the conjugate of the gene r. ellipfss;. 

and ;f = CL^ By the property of the curve, ttibb :\ l-^—- 
»^ ' -J jj~ == ^L^ r- confequently. bh — ^^^-^ - 




= flux. rru^.BGDffB (n being -7854) whofeaiient is 
bbM^Ahkxx ' 



tt 

"' ti 



%bb 






\ in which fbbftitutiogfar £/, we have nx- 

= the content BGDflB;. ^Mch holds true 
when it'is the fegment or.fruftum of a fphere. 
^ Theorem.. Multiply the length, of any fpheroidd cafk, 
into the fum of twice the iquare of the bung <6amerer added' 
to the fquare of tlie head diameter, and that product ronlri- 
phed by '2618 will giyc the content in inches ; or divided 
ib<teadby i077;i58, or ^2, ;549'Will give the content in 
aJeor wme gallons: or mukq>ly inftead by '000028 ??, or 
•0011533, &c; / T J/, ^ 

N:B. If » be put for TL', then the flux, fegment DTIt 
^_ • bbtt — ^bbxx ^ . /- /, 
_ «y X _ ^ whofefl«ent gives the fame theoren*: 

as above for the content^^ 

lyow if tf = Bt, ^.= BD\ and x be put = D^g ; jheo 
X — r = head diam. x-Hc = bung diam. ^s/dd-^ax =i 
length of the cafe, and U£^I^^11 ^-Ji-zr^^^^, 
2 3 - lUe 
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the content, a maximum. In fluxions and reduced, .9x) 
+ Acxx + iccx = ^ddx-^^cddy whfere x ^ 44*i^i5- 
Whence head diam. = 3 4' 16 15> bungdiam. = 53'i6i5, length 
= 6i'Oi67 inches, and content =r 4 1 93 13 ale gallons. Again, 
put X =J9/; the feftion or furface ot ullage, HfH^ is an 

ellipils, whofe conjugate rsaV^x — x x ; and ^(7 being -^x 

= i/I,ifjf = LCthen//:3*:: ---;7: ^-^-hx-^xx, 

it — — 
and »jr = -T- ^^x — xxrrtranfverfe axis. The area fe<5!ion 

bx XX ._ . rry>Tr * t X ^^ X.X 

IS 4«^ X '■ ■ , ■ 'a andflox.fegment^^/i 4«/x x — 7 — ^ 

whofe fluent 4 x;/xx * — --7 — is its concent (which when 
do 

h^^t becomes ^nxx x - — ^— — for the feherical Tegmenta 
o 

as the other fegment * becomes nx x ^ , proved 

alio in Diary p. 45, 1747). But, by above, / = - . ■ '-^- ^^ 

^bo — hh 
=287*4107; whence the content of the fruftum, or fegmenr 
HBH ^=: 34*99 gallons; confequcntly 384'3ia ale gallons of 
liquor remain in the cafk. ^E,F. 

Mr»^d/x;^ was cuiious in his method of fubftitution for 
finding the content of the whole c.ilk, and folution of the 
fame; but fent no theorem for the uUage. The Rev. Mr.' 
£aker{knx the fame theorem for finding the content of the 
ullage, with the above; but came too late to be inferted. 

'XVI. Question 294 a»/wered fy Mr. T. Cowper. 

Let D and T be the places of the tender at the firil and 
fecond obfervations ; / and P the 
places of the tendei and priva- 
teer when the latter is ftranded; 
and S the ftation of the obferver. 
By thtqnc^. ATS D-iiOis', 
and found movii^ 114* feet per 
fecomd, SDzz 18843 f^€t> and 
S 7"= 14*75 ; whence by trigon. 
TD^^ssU, andZ5r/? = 4X^ 
j^'. Now the interval between 

fie firft and fecond flaflics at Z), and T, being 8' i6a", and 
and from the fiaih at Ty till the privateer was drove aihore 
K > . at 
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at P, by die tender at /, 35' 12^*; by proportion of motion, 
r/ will be found i3767-i», and /P = X35o-o9 feet. Whence 
/L 0S4 r= 80*^ 31', the bearing of the tender about E. by Si 
dift. St = 3-04061 miles; alio the jLoSP ::^ 84^ 10', the 
privateer's bearing about E.^S. dift. SP ^ i'lJM niiles 
required. 

The Prize Qustion anfwered hy Mr. J. Landen. 

Let Md be perpendicular to the epicycloid AMnh and 

wrf another perpendieular fop- 

pofed infinitely near the for- ^^A 

luer; then the concentric arches ^ ./I 

ij^3, ^r, being defcribedfrom / 

the center D of the immovable / ^ 

circle; the chords 6>, Cc of 1/ .-- d^}^ 

the moveable one will be re- 

fpedively = y^f ^, /« /?. 

From the center^ (the point 

,where the perpendiculars Md^ 

V«i touch the evolute)defcribe _^ 

the fmali arch hv\ and the ^ ID 'Jf 

fmall right lines te, ce, being 

confidered as fmall arches, defcribed from their refpe^ive * 
centers A and (7; the fmall right-angled triangles hceyVna^ 
will be (imilar and equal; 3 tr being = nOy and c<? = /»v; v " 
Cc \ dn w Z^ndv : cCe, But ndv^nDo -V cCe. And 
calling A C^ a^%\ CD^ ^ = ^64 feet; A By x\ we |;et 

«« = — r-r-z J ^ow» »s — 7-^*7 — And) 










(v» = r^) 






/iH-^ 



y^^aa — axi^mn-\-ni) 






a -t- b ' * ■ ' % 

{Mm) the fluxion of the epicycloid ; the fluent where9f 

is ^— T — \/</« = half the fpace a fpot on the convex fUf-* 

face of the (lone will go through in 'one revolution (when 
X = fl = ») = 4-001515, &c. Confequently 8*00303, &c. feet 
is the whole fpace defcribed at each revolution; and the^ 
ftone revolving exadly 1320 times, going up and down the 
mountain, the whple fpace gone througb by t\\t fjpot «wili be 
10564 feet,, or a'ooo75> &c. miles. 

Removing the flone to the next point from the tettex, the 
gravity will make it defcend along the fide of the moantaio; 
till its velocity, in an horizontal direction, is the greatett ft- 
can acquire; when it will fly off, and defcend to the bot- 
tom,' in the curve of a parabola. Puttisg a s± i6ao feet, the' 

mountain's 
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mountain's height, x = dift. perp. defcended, x = itrr feet, 
a fpace perp. defcended in the ift fecond of time, thea ^s : 
a/ : : Vf : %Vsx the velocity in the curve, which is to the 
velocity in an horizontal diredion, as the tangent is to the 

ordinate, i. e. : i :: ly^/x : i/aax — %axx'^x^ 

a'—x a 

the Velocity in a dire^ion parallel to the horizon, whofe 

fluxion reduced is xx — £lf -f. — = o, where f=z\a the 

di (lance defcended when the done ceafes to touch the moun* 
lain* 

The velocity 2\//* applied to — - j the fluxipo* 

V^tfx — Jt* 

of the arCj gives — r- X - j the fluxion of time^ 



3^*- . 3>^*^ 



whofe fluent is -—— X hyp. log. x H -^ X : — H 



. ^ . . ^ » , &c..= 31*^ (when *=T^), I£ 

to which 6" 18''', the time of defcending through the para«> 
bolical arch, be added, the fum is 37" 18'', the whole time: 
of defcent required ; and the done will fall 326 feet from the:: 
foot of the mountain. ^E,F^ * 

Mr. Stone obfcrves in his Mathematical Di<^ionary, that ' 

• as femi-diam. refting circle : fum diameters of both.circleTs- 

• : : double fine of half the arc, touching the circle at reft : 

• length of the part of the epicycloid defcribed by a point* 
*vhi the revolvmg circle.; if upon the convexity of the 
' refting circle. But if upon the concavity; as femi-diam* 

• refting circle,* to the difference of diameters of the touch- 

• iog circle.' 

In a femi-revolution, 180^ of the moving circle touched' 
the circle at reft; the double fine of its halfarc =: % (its rad^ 
being unify') : v ^640 : 5281 : : a ; 4*001515, &c. = half 
the epicycloidal curve, as before. 

Mr. Nicholas Dixon fent us (from cor. 1 prop. 49 lib. x 
Principia Newtonian.) the fame proportions, who gave the 
fpace run through by the fpot 10564 feet ; computing it from 
i3,ao revolutions of the ftone. Our ingenious correfpondent 
Mr. JJ/j gave the fluxion and fluent of the curve, by two 
different methods; confirming the truth of the above folu* 
UOQS. He refef^ to Mr, Stone's Fluxions (p. X117 cor.,i) ia 
. . ' his 
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*i7 



his firft and befl method;, finding the fluent of the femi-. 
curve S ... "; ^? ; b =: rad. refting eircle ; ^ = tad. moving 

circle; and x = a- yari.at)le chord, till jt becomes p: diam. 
moving circle, or li?., ' 

Mr. William H^unfelU and Mr*. Cottam^ arc true in the 
diitance travelled by the ipot.. 

The Priz^ ofio.Diarhs was luan by TllCr.Xanden. . 

The EcUpfes cdlcidat0 fqri^^^ by ^ 
; ^ Afr. Btilman. / ; ' 

I, The fun eclipfed Jan. 19, at sh. 2701. in the morning. 
ConfequentlyinvifibJc 10 our pait of the globe. '- • 

a. The moon eclipfed Feb. 3, at kih. 53 m. morn. invi/iWe. 

. 3. A.gr^at yifible folar ecKpf<? July; i4> s>t lab. '^i^ mar4» 

Calculated by 



Mr.Turner, 
byageora. 
conftrodl. 



Hull 
London 
Paris 
< Bofton N.E. 



Mr. Cockfbn, • 



Mr. Cowper, 




and calcu- I Dundee 
* lation for Stockholm 
\ ' iPeterfburgh 

MKBulman, ' 
By Ailro. Carol. London 
Leadbet'.Tablea, Idem 
Aftro. Carolina, Rechefter 
I>adbet.Tables, Idem 
Mr. Hawkins, London 
C London 

\ Lambton 

I Durham 

^Feckenh. 

C London 

\ Northamp 
Mr. Fafrer, Sunderland 
Late Mr. Beighton, Coven. 

Mr. Turner curioufly obferves that the penumbra, in the 

great eclipfe of the fun, -firft touches the earth's difk, in lat. 

44** ij' north, and long, /j** 47' weft from London. That 

' ;•• the 
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the central eclipfe firlt enters upon the river St. Lawrence, 
a little to the ibuthward of Quebec ; from whence dtrefl- 
ing its courfe about £• N. £. k paiTes over St. Lawrence 3ay, 
«h€ northennoft (tart of Newfoundland, and the Atlantic 
ocean; and arriving in lat. 57* 3a* and long. x8* 30' wcii 
(where it ajiproaches the neareit to the north pole) it then 
pafTes about £. S. £. t^averfmg the weAern.ifkB. of Scotland r 
over the midft.of Barra, and the north part of Mull; fo over 
Fort WiHiam and Dundee ; then crones the German ocean, 
and pafles over Lubec, Glogaw, and Breflaw, being cen* 
trally edipied in the meridian in lat. 52^ 5' N. apd long. 
I5<£. in which fatne longitude, and in lat.^y* 3*^ N. the 
lower limb of the moon juft touches the upper limb of the 
fun in the meridian. Then the central fhadow enters Poland, 
goes near Cracow, and croffing the fotKhero parts thereof, 
enters Turkey in Europe, and croffes over the Euxine fea, 
the Grand Signior's Afiatic dominions, Perfia, and the ellates^ 
of the Great Mogul ;. and finally quits the earth near Tran- 
quebar, upon the coaft of CoromandeU in lat. 10*. 54' N. 
«>«g« 7f^ 49* B< Laftly, in long. $5^ $0'^ £• under the eijua- 
tor. the penumbra quits the earth's diik, and the ecHpfe to-;; 
tally ends at the top of the fun's vertical diameter, whilflr 
his laft rays are hiding under the horizon. 

The breadth of the annular (hade is about 166 geojg;ra- 

phical, or 191 Eneliih miles; and the velocity of which,, 

, over the earth's diik, 40 (tatute mires in a minute. 




iweft to eift, all the places of the earth are carried by its- 
irotation the faihe way, which following the motion of the 
jfhadow ^ith avower pace, i:h*yvd'i!iitnim the velocity of it, 
Imoving from them ; making it move not above 30! ftatutc 
miles per minute. 
< nuU, April xjti, 1737- 7* Turner. 

?/rfays accordipg to the Chaldean faros, that 
yvill setiwn again July aj, 17661 and that it is 
,viSble:folar eclipfe which will happen before 
76^. f^r. Sand. Onvf»y.. of Kent, fcnt an exa6k 
or London. Some other perfon^, befides.thofe 
le tables, fent calculatipos of this year's eclipfes, 
int of being correA ar'6 omiued. And we raufi 
; the favour of Mr. Cowper in offering us a cor- 
ual calculation of the lunations; as we are forry 
for laft year were omitted for thofe which were* 
ind inconddent^ 

ju The: 
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4* The moon viGbly eclipfed July iS, at ixh. 34 m. at 
4iight. 



Calcidated bv 



^I^.BQlmad, 



Mr. Hawkins^ 



Mr.CCockfon, 

Mr. T. Oowpcr, 
Mr Farrer^ 



Beg. I Mid. 



'London 10 24 ii 34 

Edinburgh xo ixri 2a 

Dublin 9 56 IX 6 

Carlifle 10 13 11 23 

.Rochefter 10 ajii 35 

r London ' 10 32 11 37 

xHanoyer ,11 la la 17 

C Oxford 10 *7 I J 3» 

r London zo 32 11 36 

N Lambton 10 4i i > 49 

y Durham 20 43 z x 49 

.Feckenham'io 38 [i 41 

Wellingbor.;io 611 i 



Sunderland 10 43 [xi 4^ 



End 



Dun 



h« m.h.m 



i» 44 

11 3a 
1% 16 
I* 33 
i» AS 
Ift 4J 

X 2X 
t% 3^ 

12 40 
la 53 
f» 53 
12 46 
12 X9 
X2 jafi 



2 204 37 



2 S 



Dig- 



4 45 



4 40 



5 near 
5 a 



' Mr. Hawkins has confiriped the above eclipfes, and gii^n 
(very judicioufly) the appearance of the fSar ecJipfe on 
JAo. 19, in lat. 43* 38' -S. long. 6*4* «' E. And alfo that of 
the moon^s eciipfe for Feb. 3, at Bofton, parthagena, and 
Hiipaniola. 



The bcft obrervations of the Eciipfe of July 14, are as hetc below. 



Places 


Obftrvcr 


Bcginniifg End 






h. in. s. 1 Between 


Marlborough Houfc 


Dr. Bevis 


$ 3^4^ lah. 9 m* 15 s. and 








I* 9 35 Ap.t. 


Lufwick, North- 


Mr. Mark Day 


910. 


I* 5 »5 Ap.t. 


Madrid 


A. N. Grcxhow 


8 49 « 


True time 


AberdouT CafUc, 


Lord Morton, 






:Jrf. Bptain 


Mr. Short, and '8 51 18 ;ix 4B x8 | 




Mr. leMoniiiec 


i 


1 



Abctdour Cadle is in lat. 56^ 4' , and long. <J<» 15' wtft of Edin- 
Aiwgh CoHegc.— — The Eciipfe was obferved to be ann^ular In N. 
Aritain, BctUn, FTa&cfort, ^d many other ^ces. 

A Co M E T 
Was this year obferved, and an a(icoimt of its motion taken at 
P^kin in China, in the months of April, May, and June. 
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Nenv ^ejiions. 

I. Question 295, 4y ■^''« Heath. 

With guineas and moldores the feweft, which way 
Three hundred and fbriy-one pounds can you pay? 
It paid ev'ry way 'twill admit of, what fum 
Do the pieces amount to f My fortune to come. 

II Qu E s T I p N 296, by Amanda. 

To find the leaft number of guineas, which being divided 
by 6, 5, 4, 3> ^nd a, relpeiSiveiy, fliali leave 5, 4, 3, », a^d i, 
r efpediv el y remaining? 

III. Question 297, by Mr. John Turner. 

What is the day of the month, and hour of the day, at 
Rocheftcr, in Kent, (at which time a couple are to be mar- 
ried this year) when the degrees of time from noon, to the 
degrees of time from fun-rile, are in the proportion of 3 to i, 
a^id the,refpe<ftive fines of thofe degrees in the proportijon of 
9 to 4? 

IV. QUESTION 298, by Mifs Manlore. 

All the diEFerent ways poflible, in which a gentleman cap 
place his fervants, combining them by i, a, 3, &c. at a time 
are 960799 ; what number oi fervants does he keep? 

V. Question 399, by Mr. Bulman. 

Three to two* top and bottom, a tub's width I've found, 
Seven yards the diag'nal, as it (lands on the ground, 
With its gallons the molt ; but in regions below, 
Where *twill take in three more, brother conjurers, fnow. 

VI. Qu.ESTioN 300, by RodonQontado. 

'What is the leaft degree of velocity with which an iroft 
hall of II pounds weight mu<l be projected from the furface 
of our earth, at an anijle'of40*' elevation, whereby it fliall 
ndc returti. ' • - ■ ' '" ' '. ' 

• -^ '•^- '• - ' ^ - ^^-•'■- • • vn.Qo-ES. 
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VII. Question 301, 3y Mr. Landen. 

If an infinite number of perpendiculars be let fall from one 
end of the diameter of a femicircle, upon an infinite number 
of tangents drawn about it, and a curve pafTes through all 
thofe angular points, what will be the length of that curve? 
The area of the fpa^-c included betwixt it and femi-circle ? 
With the dimenfions of the grcateft ordinate, when the faid' 
, diameter is == ao inches r 

VIII. Qu E s T I o N 302, By Upnorenfis. 

Qbferving ahorfe tied to feed in a gentleman's Park, with 
one end of a rope to his fore footj and the other end to one of 
the circular iron rails, inclofing a pond, the circumference of 
which rails being 160 ^ards, equal to the Ijjogth of the rope, 
wliat quantity of ground, at moft, could the horfe fcedf 

IX. Question 303, 3y Mr, John Turner. 

If th^ axis of the penumbral cone, falling upon the diflc 
the earth, makes an angle with the earth's diameter at the 
furface ©f a4^, (the angle at the cone's vertex being $1' 46') 
and from a point in that axis, at the diilance of 58*5 femi- 
diamctcrs ofthe earth from the vertex, it is 64 femi-diameters 
to the earth^s center, how much of the earth's furface is in- 
cluded in the penumbral fhadow? 

X. Question 304, by Mr, John Hampfon. 

Required to find three fuch fradional numbers, that when 
each is leflen'd by the cube of their fum, three cube nunibers 
fhall remain ? 

XI. Question 305, ^j' Rofamond. 

To find two (or more fuch pair of amiable, but unequal) 
numbers, that each 111 all be mutually cq^ual to the fum ofthe 
aliquot parts of the other? And alfo to hnd ihe leail number, 
whofe aliquot parts-fummed up, fhall exceed it by 7 ? 

XII. Question ^06, hy Mr, Heath. 

If the long-difputed prize money, between the officers of 
tlie (hip Centurion and Glouceftcr,' had been divided in the 
proportion of two numbers [each of whiqh being raifed to a 
power exprefled by the natural logarithm ofthe other, fi;;ili 
' Diary MatL Vol. II. A a ^ ' be 
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be equal to the fum and difference of thofe numbers]. What 
would be the odds of advantage allotted to Lord Anfoji*$ 
oHicers belonging to the faid fhip the Centurion ? 

Xrn. Question 307, iy Mr. Linden. 

Let a ball of heavy metal be laid upon one end of an ho* 
rizontal plane, of an indefinite lengthy round which end let 
the plane be nrade to revolve downwards, with fuch an uni- 
form motion, that the angle of inclination may increafe at 
any given rate : It is required to find what length the ball 
will defcend along the plane, before it acquires Tuch a velo*- 
city as will caufe it to ny off, and ccafe touching .the plants? 

XIV. Qui-STiON 308* by Upnorcnfifi. , 

A lady paid twice as inuch a-pjece for geefe^ as Hie paid 
for docks ; and twice as much a-piece for ducks, as fhe paid 
for chickens, which coft together 1 1. 13 s. 4 id. the fum of the 
fquarcs of the number fhe bought of each fort was 326. 
What number of geefe, ducks, and chickens did fhe buy? 
And what was the price of each ^ 

XV. Question 309, fy Hurlothimdro. 

What are the odds of battle, or the different probabilities 
of fuccefs of two armies going to engage, the chances of 
each array for vi<5lory being refpedlvely eqnal to the fura 
raifed to a power expreffed by the difference^ and the dif- 
ference raifed to a power exprefled by the fum, of thofe 
iChances ? 

XVI. Question 310, hy Mr, Afli. 

A fpider, at one corner of a femi-circular pane of glafs, 
.gave uniform and direft chace to a fly, moving uniformly 
along the curve before him : The fly was jo® from the fpider 
at their firfl fetting out, and was taken by him at the oppofite 
CQrcer. \ybat is tlie ratio of both their uniform motions? 

Prize Question hy Mr, R. Heath, 

On what days of tfie year does tbecity of London travel 

the greated and leaft number of,miies, by the diurnal and 

annual motion of the earth ? And how many miles per day, 

• and alfo per hour about noon does it travel, when the days 

arc longed ^and ftiortcfl: in that place ? 
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^eftions anpwered. 

I. Question 295 anfiucred hy Mr, John Turner of 
Heatb» xr^r Wakefield. 

IT is evidettf, that with the number of pounds printed 
(by miftake) the queftion is impolKble ; but foppofin^j 
J51 1. intended (as the author informs me of) inftead of 341, 
ft is thus anfwered. 

Put X == number of guineas, y = number of moidores =: 

by confequence, which muft be a whole nmiU)er, 

Whence- — , or - is a whole number; confequently the * 

leaft value of x = 9 ; whence y = 253, whofe Turn is 262 the 
lead number of pieces ; beCaufe there are taken the mprt 

moidored, Except paying the whole with them. Let - =2 w^ 

then y =1 9z», and y = a6o — 7 w by fubftitution ; by which 
the greateft value of m = 37, when x = 333 guin. atd j' = 
i moid, the greatell number of p^ieces. The nrft term of an 
arithmetical progreffion being 9 (^), the laft 333 (y), and 
the difFerence 9 (<?) as it is evident, then the nnmber 01 terras 

:^l — mS = 37, the ways to pay the fum of 351 1. which 

being 37 times taken is = 1*987 1. due to Mr. Heath. 

N. B. The intermediate numbers are found by continually 
adding 9 to the guineas, and fubtrading 7 from the moidores* 
There will be but 36 ways, if the payment with one moidore 
IS not admitted. ^E.F* 

We defire all thofe who anfwered this queftion, or any 
other wrong, not to be difobliged at our omiifion of their 
folations ; being not againft their (hining in a proper place. 

A a a II. Qu,E8- 
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11. Question 296 anfwered by Mr. Heath. 

It i$ a maxim, That 'whole numhers added to.fuhtraded 
from 9 or multiplied into fwhole numbers^ Jhall produce ivkoh 
nximbersx Upon which fundamentals thefekind of queftions 
arc naturally rtfolved ; though 1 have not feen the method 

clearly explained. Let x =: the number fought, then ^~^, 

o 

— , — *, , are all whole numbers by the 

5 4 3 » ^ 

^neft Put ■ ■ ■ ■ ' = «r, then, x = 6 «? + 5 a whole number, 


and by fubflitution in the fecond whole number for the value 

©t .Y, — — — ~ =: x» + a whole number , v = n 

S 5 5 

a whole number^ and mzt ^n — i ; which fubftituted for ni, 
in the firft value of x, is x = 30« — i for the fecond value ; 

V by fubflitution is the value of the 3d number, 

and 7;^—- iH is a whole number, and « s: a whole 

number; v fubftituting again the ad value of x in the 4th 

whole number, j= ton — x = a whole number, v m 

is a whole number (firft fuppofcd) ; and fub(Hiuting again 

the ad value of x in the 5th whole number, = 15 w i 

a 

a whole number; fo that x = sow — i is the general value, 
after afTuming « = a, by which the leaft value of .v = 59, 

Mr* Richard Gibbons of Plymouth has fhewn an eafy ipe" 
thod of finding the leaft number only, to anfwer thefe kind 
of qneftions. For he obferves that % x $ x 4 x ^ >^ 6 =: y%o is 
a number, which being divided refpedlively by 6, 5, 4* ^c. 
will leave no remainder; and therefore 710-7- 1 = 719 will 
leave the required remainders, of i lefe than each fador. 
But 4 being a fquare of a, "and 6 a multiple of % and 3, v 
axsxaxj: — 1= 59 the Jeaft number required. 

Mr. Flitcon has made exadlly the fame obfervation ; and 
alfo Mr. James Terey of Portfniouth. 

Mr. Farrer gives x = 60^ — r, where q is a whole num- 
ber, for the general value of x; which it feems is according 
to Mr. Rolin/bn^B method : but the next value of.x to 59 is 
89, which Ms. Farrer*s equation docs not find, and therefore 

not 
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not true, as is proved above. This gentleman obfcrves, that 
this queftion is of like kind with one in .another kind of 
place; to which we did not deGgn any reiemblance, nor con- 
fulted fuch pattern, if we have done any honour. Mr. Co/- ,. 
linsridge^ Mr. Hare^ and fome otKers, folved this queftion. 

in. Question 297 anfwered by M?\Wxc\x.Y.\vvzv, 

Letx = s. time from fan-rife, then %x — 4x' = s. time, 
from noon. By queft. 9:4 :: jx — 4x' :x; hence x = -— ^ 

4 
= '43301^7 = S' 45'' 39* z%°, and 3X — 4^' = -9742786 = 
s. of 76^ 58' 36* =5h. 7' sa" time. Hence the ceiemony 
begun at 6h. 5a' 6" in the morning. rifes $ h. 9' 27 ', afcen- 
fional difF. = i»** 38^ 8" lat. Rochefter 5i<> aS', from which 
the fun's declination = 9<> 5/, anfwering to April 4th, or 
Augufti6th. ^E,F, 

Mr. Gibbons has folved this queftion by the method of 
trial-and-error; thereby proportioning the truth \ery ex- 
^B^y. He obferves the advantages of trial abo\e the'ufe of 
feries, in many cafes^ The fame \*as folved i>Y the Rev. Mr,, 
Baker^ and fome others. 

IV.. Question 2^% fol-jtd by Mr. Cbllingridge, 
Let X =:the number of fervants; then, by Mr. Stoiie's 

Mathematical Didionary, =: 960799, all the pof- 

fible variations of the fervants ; which equaiian fclved, x = 
7 fervants exacftly. ^E, F.- 
Mr, Turner folved the fame; referririg to Wolfiijs' Fle- 
mentaMathefeos, p» 305., for the equation; which however 
is eafy to be deduced from the principles of combinationw 
Mr. jF^rr^r folved it like wife. 

V. Qu£STTON 299 anfvoered by TJ/r. James Terey of * 
Portfmouth. 

Let CB-=i»j'=zd^ AB = X, then 
i:D=:f y, per queft. alfo i^'^ ^j-x. 
Then \/d d—\^ixx = CE. Now 

V^x X »/dd — fl-'^^ X 43*3 13264 
= content in ale gallons, a m ax.i- 
mum ; or x*. x i^dd — 15 xx, a 

A 43 max.icura.; 
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maximum; in fluxloRS and reduced, x=--^^~6•Si857I^79 

yards = ,^Z?; and (7/> = 4-5^238085^. CE = 4*04145 r88 
yards The content in- ale gallons .= 17 38 3 "71 1448 &c. But 
to hold 3 gallons more AGB rauil be a fpherical iegment, 
containing 3 gallons. Le t Fit -z g, Jf-^ FB = *. By a 
theorem, '5235982 &c. x 3^^ n-^* =r cont. fplier. {t^* in 
numbcre z> -Hs5*»8 2=:'o3463093^7, where 2r=*ooo9Si6oi48 
yards. The diameter of which iphere=: 11980*410811 &c. 
yards. Confcquently, if the brim of the tub is placed 
5900*205405 yards from the earth*s center, it will liold 3 . 
gallons more. ^E.F. 

Mr. Bamjitid has found the diftance from the earth's center 
cxad>ly the lame to a yard; but his iigure was drawn lb 
large, tliat we were obliged to omit inferting his anfwer : as 
we omit ether anfwcrs to queftions on account of the unfit 
(ize of the fchemes drawn, which require too much time and 
trouble to alter, Mr. Baker % fcheme was very proper, and 
his folution very eleg.int to this que^Hon ; bur we cannot in- 
fert all good performances. Mr. Farrsrs figure was too 
large. Mr. Hampfon and Mr. H.rnbol fent us their folutions. 
Mr. Btilman the propofcr died near Rucheiler, in Ktnr, 
about Michaelmas 1747, who may have given a praflicai fo- 
Jution himfelf before this time; rh'»ugh he was (like mo/l of 
t'le brother conjurers) a very honeft, odd kind of perfon. 

VI. Question ^oo folved hy the Excellent J. Land^n^ 
rrejr Peterborough. 

Letr be the earth's center, ear the furface, ah the pro- 
jeaile ? direction, snd adf\x.% tr3Je<^ory. 
S'lippol'c cd^ ef indefinitely near each 
otlier, and call ca^ (the earth's radius = 
izioooooo feet) a\ cdy y; 31*2 feet, the 
velocity generated in a fecond at the 
earth's furf ace, b\ r the velocity in ^; 
y :hc required velocity. Then the cen- 
tripetal force io d will be — p (being re- 
tipTocally as the fquare of the dilbnce from the earth's center) 

and the force to retard the motion in the d Ire (fllon df. :; 

this retarding force drawn into the fluxion of the time, be- 

i.ig equal to the fluxion of the velocity, ■ — -- will be = 

— c;; 
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— -y ; therefore vv ::^ -^ •— -^ — , and the fluent '• — == — - : 

But in a, ^v being = F, and v i=if) the correft liuent gives 

v'=z*^VV — a^>^-H2/7*i.v ^. Afrer an infinite time, *r 

will be infinitely gre*Tt, And VV^ — ^ab-^ za'^bx ^ infi- 
nitely fmall, and iherefore may be put =: 6, in which equa- 
tion a is nothing in refptd of the value of x : and therefore 
V!^=l'>/^ab. Hence, without rcgird to the angle of dirc^ion, 
ifabodybe projected from the eanh'^furfice, in any di- 
re<5lion whatever above the horizon, with fuch a Telocity as 
will carry it above 7 miles per fecond, it will never re- 
turn. ^E.F. 

Mr. John Turner of Htrxxh, fends us his Sclu,Pion as 
follonus. 

Let C reprefent the earth's center, and let a body be fup- 
pofed to revolve in 4 circle at 
the fuperficies, the angle of the 
proje<5lile's elevation being 40?, ■ 
and a tangent to the- parabolical 
curve qPW ^\. P, the Z.CPm 
-will be 50**, (letting f^lCm per- ' 
pendicular to PfJt) whofe com- 
plement to 180** = 150® =; angle. 
riP'if. By prop. 17 aijid corol, of 
prop. t6, Newton's Princijjia, the 
axis of the parabolic trajeftory 
will be parallel to P h, paiHng 

ihrough C; aiid likevyife the latus reclum of the orbit :=: 
a6'P-*-aP/? = a'347afi^»ni-dianjeiers of the earth (letting 
fall Cft perpendicular to Pb) and the focal diftance from the 
vertex =2 *s^^^ femi-di-imeters. La(Hy, the ve!ocity of a 
body moving in a circular orbit at the earth's Superficies (by^ 
the prop, aforefaid) is fuch as would carry it through 4'^% 
miles uniformly, in eacb fecond; therefore, if x=r velocity 
in the parabolic curve at P, wc have (by prop. 15, 16, and 17 
of the faid Principia) As a4'xc64 : •5S68.VJC t: » : i*^4^%\ 
whence » = 6*958 miles, or about 7 miles pcrfecood, the uni- 
, form velocity with which the body mud be proje^ed from P 
in the given angle of elevhiion, not to return. Or, fince it is 
demonltrated (by the writers on phyfics) that the velocity pf 
a body rnoving in a parabola is to the velocity of a body 
moving in a circle, at the fame dif lance from the center of 
force, as -s/a to i, v 4*9* x i*4X4i ir 6*958 miles, the pro- 
jediJe*s velocity per kcpod, a^.l^ef ore. ^ E. f, 
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VII, QuBiTioN 301 anfntiered hy Mr, Landen. 

It is eaCJy proved that the perpendicular Ap is always = 
its refpetftive abfcifla AB of the fcmi- 
circle, and tlie ^p As'rzZ.iCt. Then, 
if Aep be fuppoied Infinitely near Ap^ 
and Ap OK AB hQ called x, and AJD, 

%a; it follows, as a : 




•Va^x — 



= the infinitely fmall arch pc^ and the 



%ax — XX 
&ixion of the curve = Va ^ x ■ . , .^ » the fluent of which. 

* ' Vayj — X 



corrected is 4^ — ^\^4aa — a^x = length of the curve ;, 
which, when x = a^, in the prefent cafc> is equal to twice 
the diameter ADf or 40 inches. 

3 • 

But'^x X 0>>) ■ , r = —===:, the fluxion of 

Vji^ix — XX 'y%a — X 
the area; w)iofe. fluent, by Mr. Cotes' 6th form, or Mr. 
Emerfon*8 loth and ikth forms, is jaa y^ arch of a cir cle 

whofe radius ;= i and aat. fine v — , — J^x*Va<2 — x 

— { x^ V%a*-^x = area fought ; in the prefent cafe ±: |- x 
area of the feitiicircle, when x = a^. Confeqoently the 
fpace Ap Dt4^ quadrant At tCA — 78*54 inches. 

• F^rtbe gregttji ord inate ^ the proportion is a : y%ax-^xi 

v: «f ;. ■ I == any ordinate. Its flu3^i©n being made 
a 

?;: Oj X = T^ = 15 (though znbD), which being fubftituted* 

for X in the expreffion of the ordinate above, then i-^-i x a 

4 
walk be the greatefl: ordinate in all -cafes ; but in this cafe s 
ia'990S inches 2= bp* ^E.F. 

We fcannot hfelp admiring this gentleman's art and faga- 
city, in performing what Sir Ifaac Newton muft have com- 
tnended. And as we know him to be acquainted with moft 
of Sir Ifaac Newton's excellencies, great things are promtfcd 
from bis genius in the fciences. Mr. Farrer fent us a fluxi- 
onary folution to the fame, with the true numbers; but as 
the general flueqt to the fluxion was not found, we could 
not £s6 tho ufe of it. VIII. Ques- 
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VIII. Question 302 anfwered by Mr. Heatli, 
Let all the rope be wrapt round the rails of the pond 
vopqtv^ and ihe horfe 
begin to move, or an- 
ivrap his rope from 
V (where it is fixed) 
in the track of vnm 
FGHIFv; then the 
fpace FGHIF, de- 
clu^ing the pond's a* 
rea» is the greatcft he 
can feed. When his 
rope is completely un* 
wrapt at 6, he de- 
fcribes the femiclrcle 
CHI, with rad. vG 
:s 160 yards, the area 
of which = 4o^W48 
yards fqoare. Then- 





^^^\ 


1 fn^ 


f-"^ ■ 


i^l 


a \ • 


I ^ 


5t' \ 


VV" 


Jy 




rope. To find the area he d(fcrihes, at unnuhidtngy or 'wsnd' 
ing? Put r=pond's rad. = 35*46473X yards; z = any arc^ 
of the rails unwound, fuppofe vo = on^ and z its fluxion = 
#/>. - Now, little feiflor rop is the fliiKion or next increment 
of circular fpace rvoy as little feftor pnm (with f*adii of 
curvature pn^ pnt) is the next increment of the fpace von\ 
both fetors, when infinitely little, being finiilar, fay, r {ro) 



z (pp) 






tbe fluxion of the involute 



arch n/T, whofe fluent is — : but fedor *»«r = -^ — , the 

%r "^ ir 

flux, {pzce-von, whofe fluent is 7- = (when z =: 160) to 

or -i 

a68o8"3i7 yards fquar^:, being area fpace vnmFGvtqpov% 
when the rope is quit^ unwound. Alio Ft^tqf>ovz::i 14*4^ 
, yards, beft found bv tr'al and a table of logaruhms (feries 
and the reverfion of feries being lefs certain and expeditious") ; 
whence area v»«rF/ 17^01;=: 98o4'a fquare yards; whence 
area ^r/F^= i7oo4'ix7 by uibiliiution, to which adding 
area /^.f=r loiS'jS gives iSoai'fio = area GvtqFG^vjK^ch 
doubled and added to femicirde GHIm^kt 76157*86 fquare 
yards = 15 a. 4 r. 12 p. And length of the whole track rs 
i507'96 yards. N. B.t;/f w /'(? = (? if /= jo* '6^6. ^^-F. 

Mr. 
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Mr.' Landen fent us an exaft foIotioQ by another method ; 
which are all the foiucions giyen. 

IX. QviTsTiori^ ge3 anfineredhj the Rev. Mr. Baker. 

I. in A CBq there is givea Z^CBqzr: %j{*^ and CE =: 
, I f^mi-diameter ; -whence (by trigon.) oq 
= '913545* and Cq =: •40673^- . 

k. In A PCq, P€=s^, and tf^s as 
above; whence Pq z^ 6yggZj andr^ss 
iM-49i7- Nay AqVA:=i 16*' 23* =5^ 
{ACFq^) ii' a7*give.the jL.CVD =s 

4•>'^ aiM z c/r^ = :r7' 5o^^ 

3. in As C^jQ and CITA, CV = 
I2a'4993, CD:^CB, and Zs 6TZ7 and 
CVA^% above; tijence jLDCV—g'' 39* 
fere, and Z FCJ = Si° iz\ which added 
^ pi" xi' = arch Do -h. arch d?^^, the 
quantity of the earth's furface included in 
the pentmbral fhadow. ^E.F. 

Mr. 7. Turner has Kkewife fcnt a folution ; being the only 
ones we received. 




X. Qus STi ON 304 anfi»er:d ly Mr, Landen. 

This gentleman pots zy for the ift immber) zx for the »d» 
and zvTor the 3cl, p^z tor the fura of the three; zs for the 
fide of the ifl cube* zr for theiide of the 2^i» and zq the 
fide of the 3d, and fo proceeds to equations ; from whence, 

in a curious manner, he determines the 3 cube numbers -^ — , 

4913 

— ^ — , and-^^. But we muft referve his method for mofe 

4913 ^ 4913 

room than we have at prefent. 

Mr. Farrer informs us, that this qocflion was taken from 
Branker's A-lgeb. where the foly tion may be feen at large ; and 

foys that one fet of numbers is ^1^1* . ^i^. il5^. 

2354637 435*637 4351637 

Mr.-^<:r«/>/5;i*s numbers are— ^, -^^, ^^, befides o> 

4913 4913 4913 
ther or his numbers lent. 

• ^ .. • i • . , , • • 

XI. QoES- 
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XI. Question 305 anjnutredhy Mr, Landen. 

Put 4X for one of the amiabk numbers, and j^yz for the 
t)ther, X, j^, and z being primes ; we fliall have 7 + 3 x =s 4j? z, 

<,rx=4iE::i2,and4*=7 + 7> + 7^ + 3^z = i^:^:^.:=^; 

hence 2 = 3 +— — -, Now taking ^ = 5, z willbe=:ix, 

and X = 7 1 , 4 X = %%Ay and Ayz'=- »ao, the firft and leaft ami- 
able pair. f 

This gentleman proceeds in a new method t)f fubftitution 
(fhewing the defed of the preftnt method) and finds 1841^ 
and 17296 the next amiable pair, and 9437056 and 9363584 
for a third amiable pair. And then gives this general rule : 

If »* (» being an afErmative integer) he taken fuch, that 
3 X a" — I, 6 X 2" — I, and 18 x a*" — i be primes, then 
»""*"' xiSxa^** — I fhall be an amiable number, and 
•a** "*" ^ X 3 J< «* — X X is X a" — i its amiable correfpondent 
or partner. 

- N. B. Mr.Stone-s theorem, in his Mathematical Dictionary, 
^or finding amiable numbers, is erroneous. The above true 
rule IS fard i)y Mr. Landen to be firft fhewn by the famous 
J>efcartes. 

The fame ingenious gentleman proceeds to the iblution of 
4he ad part of .the que^ion, putting 4 x* = the numb, fought, 
y; being a prime, and n an aftirmative integer. 

7 + 7X + 7x* H-....7X*""** + 3x** is the fum of its 
aliquot parts, which muft be = 4x" 4- 7. Therefore x" — 

«-.! x« + ' — 8x« + 7X' „,i 

7x — 7**— ..-yx" '= y_ ^ =0. Whence 

y.n — g^» — I JtrT=io» Herein, if « =: a, x will be = 7. 
Whence 4xr* = 196 the leaft whgle number, whofe ali- 
jquot parts fummed up fliall exceed it by 7. 

XII. QuE^T'ioN 306 atjfwcred by Mr. Heath only, 

Inftead of each proportional number raifed to the power 
cxprefled by the natural logarithm of the other, it fhouid 
have been exprefled root extra^edy or ejich proportional 
number raifed t9 a power exprelTed alio by the logarithm 

root 
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I 

root of the other. Thenputtlngx and s for the ti umbers, x'^ 




\lz 



= X + z, and 2 * =r x — 2 ; which reduce to x = x -t- z 

and if ^ = 2*3025 &<;. then x = 

5)^"^^*; whence, by the table 
of common logarithms (performing beyond the art of feries) 
xr= 3*8761, and z = 2*i29» fere. And hence the odds of 
proportion of payment are as 1*8104 to 1. As the queftion was 

cxprefredx^=:x-4-z, andz'** =:x — z, where, ifz^^^o, 
the Glouccfler's (hare of prize money, in the firft equation, 
then X, in the fame equation has an impolBble value for the 
Centurion's lot, J^A.F. 

We thank Mr. Farrer for his obfervation on this queftion; 
truth being always welcome to us. 

XIII. Quest. 307 anfiueredhy Mr, Landen tie Propofer. 

When the velocity of the ball, in a diredllon parallel to 
the horizon, is the greateft it can acquire by fuch a defceot, 
the ball will fly off, and defcribe a portion of a parabola, to 
which the plane, at that inftant of time, will be a tangent. 
To find thefaid Velocity. Put a = angular velocity of the 
plane per fecond, meafured by the arch of a circle, whofe 
rad. = I ; y^= 32^ feet, the abfolute force of gravity, com- 
JL..1 I _ . J- /• J ''neofancle 

^toacceJe- 
,»wx- ...w ..,«w.«.. ^x c,.w v^«.*»*s^«43 v,.>. j.*c*..x. — ^^ ^ , iiie ab/blute 
gravity being to the relative gravity of the defcending ball, 
as rad. to fine of the angle of incHnaciun. The fluxion of the 

velocity along the plane r= i .ll^^ y i.e. the accele- 

rating force drawn into the fluxion of the time. The fluent 

A ' ' ' ■ J 

of which corre<5led is — Xi — V» — xx = — X verfed 

fine of the plane's inclination, for the velocity itfelf: But 
this velocity is to the velocity in a horizontal diie(5lion as 
rad. to co f. anp;le of i nclination. Therefore i : y/\ xx 

:• ^ X t — Vi — xx". — X Vi—A-:e — I — XX, the ve- 
locity of the ball in the faid direction; the fluxidn o^ which 

being 
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heiiig maeie = o, arfd reduced x ~ \/i. the Cne of the angle 
df wiiclinyion;'wheQ the baH quits the plane. To find the 
length tfhn dtfcended by- the ball alon'g the plane. Mgltipi v 

theVelodty — X i— Vi — *'>■' by ■■ ' .the flaxioh 

o(Jcim^,j^nd .we iTaye*— X i-^-xk) ""*— i x i the fluxioa^ 

of the faid length, whofe fluent is, .-^ — .. X excefs of the arch 

of a circle (rad. being unity) above its fine x; which when 
X =: v'Tt' wiH be ,th.e let^th Te<j4ired. 

Corollary i. The velocity of the ball along the plane, at 
iu befcorning inclinecl in any given angle, is diredly as the 
tkn2 U has been in motion, or reciprocally as the angalar 
velocity of the planer 

. Corollary z. The -length defcended by the ball along 

' the plane, at its bscoming inclined in any given angle, will 

be.diredly as the fquare of the time it has been in motion, 

Qireciprocaliy aa the fquijre of the angi^lar velocity of the 

plane. .^ 

f CoROi*!. AiLY' 3; ^Theball wil! quit the plane when its angle 
of inclination becomes eqaal to 60°, let the unitorm angular 
velocity and the force ot gravity be what they will.* 

rXIV. Que s Tit)!* 308 an/were^ hy Mr^ James Terey, 

AU the puniUerp whofe fquarcs equal %%6y are eafily de- 
'i8, i 1 1 Putting X, y, and z for the number 
of geefq, ducks, and chicken, and 
V the pence paid for the chickei\; 
theEj, among forae of thofe \ num- 
bers (varied for gcefe, ducks, and 
chiclten) /^vx H- tvy^vz = 400; 

whence v zz ^^ a whole number ; whicli only ad- 

mits 



. I 17. ^. I 
term*Ined^ i 14 n x 

I13 II d 



- .* Mr. Landtn remarks that thw queftion is not right, but that a 

true foliidon may be made out from SimpforCi Fluxions;-^ He 

farther obfervcs that his folution to the prize que£bion Diary 1747 
is not entirely right. The flucnt^or the time of defcendiug along 
the mountain's lide would be infinite if properly corrc*Slcd. The- 
flohe Kliould be laid at fume di(hLuce from the top of th; mountain, 
</thcrtrifc it will 119^ move. 

Di.i*-y Math. Vol. II. ' B b 
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Cxsgccfc ') Cis. «d,^ 

jstts of < II aucks y price cf each <{ lo ?*• Ana^ 
C 6 chicken > C 5 3 

^gcefc 7 ^ ras.id.7 

7 ducks > price of each <i oi (• Ampimong each- 
j4 chicken J C ^ 3 

way to iL 13s. 4d. 

Mr. J. Turaft, Mr. CoUtpgridgf^ Mf. 5i2w. >^//f/i», Mi:. 
Fliuon^ and others, folved the iame; but only. Mr. 7>r<; 
and Mr. Hatnpfon in the ^airiety. 

XV. Qui« Tion 309 Jin/vtertd fy iht Ptippoftr. 

Raifed t^ a p^'umr, &c* fhotiM have been expreffed reei 
ixtra^edt 6c* Theoj if v ^d y reprefent the refpediye 

I 

jdiznces of each aimy for vidory, v-bjj '"^-^ =:xr, and^ 
•I ' . ^ 

V— 7^' "*"' =jr; whence v+<jp = ^^^^^ and v ^-^ } ^ 

jT'^^I where ti =: •5806 and f = -1590 very corrc^ly, ,«i 
may be proved by a table of logj^rithms; which Bumbers 
were not a little curious to determine* ^Heqce the odds of 
fc-ttle are as a'a4ri7 to i. 

As nsoft perfons of fcience axe but litde,cf)iivor{ant>witli 
thefe fort of equations, it may not be improper here to an- 
fdld the myffery of raiiing powers of ail forts. And j. A 
decimal raifed to a decimal power produces a;grea|er valiie 
than the root. a. A decimal raifed to an inicgtal power 
produces .a lefs value than «the root. j» An integex raifed. to 
a decimal power produces a lefs value than the root. 

X* = o* = a ; all very fmall powei^ of quantities ap** 
proaching the value of unity. J' is leaft =s ^paa coTredlly, 

when X =. -3678798 &c. = ^.^o25Sso9Scc: Thelogarithm 
of a decimal is negative, or fo much lefs than rnothiog. 

To determine the vallue of the unknown quantities in alt* 
exponential e?iuations, it is convenient to fuppofe the leaft 

J|u entity unknown = Qt and thence to {nd the value or va* 
ucs of the next greater, noting the error in the next equa- 
tions. Again, fuppofe the value of the ieaf( unknown quan- 
tify = i» and thence find the value or values of the next 
greater; noting the quality of the error, in the next equati^ 
Q«s, as before ; and lo on to ic, zo, &c. for the leaft vake, if 

oeoi 

Digitized by VijOOQIC 



J(fo;«4tf . dy I 8 T i^ K s A If s w n re »^ syj 

need requires. Or fuppofingth^'yal ire of the greateftunknowtt 
i}iiannty to be i, lo, xoo, &c. determining the value of the 
next leis unknovem quantity to each fimpoution ; at the fame 
time alwnys denoting the quality or etror^^ by which the 
trueralues of th^ dnknown quantities are determined by a 
table <^^ logarithms rery exadlly. 

JiJB, It is often very eafy and convenient to fuppofe the 
valu:: of one unknown quantity in two equations^, in fuch » 
manner as that by it the other m&y be determined in & 
^%hdle nu{nber. HurUthundro*, 

XVI. QuBSTioH jio tf»^frip</ ijy Nobody, 

Mr. Farrsr lent us^alolution which was not true.^ Mr, 
Landcn lent us a true method; but the calculus being fo 
opero'fe, it was not wrought out. And no method appear- 
;ing to us yet elegant enough for a place; it will be next year 
^before we ftiall have tinie to catch the folution to this famous 
fpiderand dv queftion-. The ratio of the motion ofthe infers 
are little different from an equality; though a certain gen- 
tleman makes the motion of the chaiing infcft the floweft^ to - 
overtake the fly.* 

PtizE Question anfwiredliy Mr. HTcatH fbtPrcfoferv 

Artno 1748, June i8d. xoh. 17 m. and Dec. i8d. xh. %tm^ 
By authentic tables the earth was in the aphelion and peri- 
holion points of her orbit, or at the great^ft and lead dift. 
a ; her mouoil (hy defcribing equal areas in equal times 
round'him) being at thofe tfmes of aphelion and perihelion, 
/later by. 9 hours than according tO' Street's Tables) thtl 
Bo weft and qiifickeft refpe^ively. 

• By the equation table of the earth's orbit; her true diurnal 
motion round at coming to aphelion is 57* i%* (earth te» 
tarding varioufly from aph. to perih.) and true diurnal mo- 
tion coming to perihelion 61' 10" (earth accelerating vari- 
oufly from perih. to aph.)' Now allowing 10' one-half ©'s 
tnean parallax; ^ angle at ©, fubtended by earth's femi- 
diameter, then by trigpn. 19644 earth Vfemi-dian\eters is her 
mean dift. a ; being then at the conjugate end of her 
orbit; which di ft. a (J = length of the femi-tranfverfe. 

Mr. Flamffeed's eccentricity of the earth's orbit, or ©'s 
focal (Uft. ^ center of ber orbit is t€^% fuch parts as femt- 



* A foloticm t^ this ^^ptSaxm nay be km so \he MMhtnu^im* 
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tranfvcrie or mean difl. is iooooq» coniequeatly. ilooocq^ 
1692 : : 19644 : 33a'57 earth's femi-diamcten&, the ©'strue 
diit. a center earth's orbit: wheoce. i997'6*37.anfi igjii'dj 
icaii diameteta are the earth's grcate(t,ar.'d jieaft diu. a GX. 
And by her defcnbing equal elliptical fedors round hiiu 
c^ich day, with the rcfpe^f^ive angles si la'^aoxi 61' lo^ as 
before obfervcd, the correfpondent cllipticrir arches, ..which 
may bs confidered as circular for a day, will be 33i'a8 and 
H3'6 ^*^'-- femi-diamercrs which the earth's center x^oes over 
in 24 hours, when her motion is HoWeft afcd /afteih NVhence, 
by r.Mowrng the earth's femi-diam. = 3967 niiles,'hef center 
goes over at fa(U*fi: 56794 miles per hour, 946 per rainute, 
:i:(l aimoit 16 miles per fecond i an ainazing (wintKK ! Alfo 
.K iicr {lowtfl rate, in aplx 110^,15^4913 miles per hour,. 915 
per minute, and 15 per fifcOTtd. ' ' • . . 

Anno i74S> June 9d. i6h. 34m. 46s., and Dec. od. aiL 
Sm. equal time, enters Cancer and Capricorn, th£ re- 
lpe£iive mean anomalies being thep iiS. ii° %i'. i^5 anfl 
5 S. 21* 56' a&" (by Halley's an^ Blarojleed's. numbqrs)v; 
whence the propoitiui:ai dillances of cartji a are 1016;^ 
and 98324 rerpc<5livf»Iy^ and thence the U'uedinraACCS.^ivV;^ 
and 19314 e.anh'3 fc*fiu'-dIruT»eters (by mnitl{j{ying ,15^644-, a 
conflunt ^multiplier, and cutting ofl'jfig.); and the earths 
diurnal^ angular motion round beinir 57' n" ^nd 6i' j" 
refpc^ively (by tables of the f?ai^rh'5 orbit) t^'thejTaid •radii*; 
confequcntly the arches refpecfiively moved over by the 
earth** center, when the days are longeft and fhdrtelr^ are 
332'230 and 343554 Stc. ferot diameters of th« earth • h<#l^ 
. eqnyl to her do we ft and faftt ft motions as abot^;'fhe being 
at thofe times but a few day* from the'^jlphelJoiS ar!d Jjgi^e?- 
Jiofl points. , ' i ' ' • ■ • f o* 

N. B. Anno 1748* March. 19^. »li.44m/^Dd- Sept. 170. 
i7h. 5rm. the mean anomalies of the earth are refpedivety 
9 and 3 degrees when her mean and true places d ffer the 
moft, viz. 1^56' ao"; about which dm.es. fhe neither acce- 
lerates nor retards for fome days. ' • - j * • 

71? Jt/iii the dijlanee travelled over ly. a^po/ an th^ earth's 
Surface for a day, . . J . * ; 

The earth's radiws "bearing (b 'fmalF a propfornott to her 
difh a ©, <he may be confrdered as revofving forward in the 
diredion of a ftreight line, for a fmall interval of time, with 
a progreffive motion as p, to i rotatory, or dv€r 332*43 aid 
343*554 femi-diameiers refpe<5^ively, on the days about the 
fblftices oF Cancer and Capricorn; to each oFwhich diflances 
gone ibrwatdfiie makes but ODcrrevtdutioa ' ^' < * 

Put 
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IIb.4^ QjiEtTf oms Ah sw^rco. af; 

Pat wsL JE^^ the diameter 
of a circle generatiog a cycloidal 
e«rve, with progrefHve motion p» 
aftd rotatory t\ x = Mm% then 
tf>» 2 V"^ ir — X y per circle. And 

fiuxioa arch Mo=. — ■ — ; 



whence x : p* : : ^ — -• : l. 

%Vax — XX 

-: flux. Co\ and flux, om = — •; — ^ — % x^ 



%\/ax — XX %Vax — xx 

whofe fura ^ ^ZLH x x = flexion Cw* But 

Viiux;6W\* +liiix.i;iil* = fluxioo arch CJE zs ~ x 

- -- 4X 

" •" * ' * ; whole fluent » v^tfx x : p+ »> 




a.^^y-^-ri 



j T^he j^les of the earth 5, JV, mo ring near! y-oaralleli for 
4 fhort'time, the earth's center J is carried with an oblique 
4iire^on JK, in an angle of aj^ 30'' with ^he poles <>f tiiC 
tquator M^ and the city of London, on the l'urtace,at L^ 
in the parallel rotatory diredlion to jE^ on the furface;. 
the diilance betwixt the flnifbing of eaca revolution being 
LL-:=>AA^ MM'=:- kK\ bach town. on the earth's furface 
#efcribing cycloidal curves whofe bafes are equal. Lt tlic 
dift. of tT^ecity of London from the earth's axis == •612059 
ftmi-diara» being nat- s. co-lat. London 88*^ %V' (vid. curve. 
pf the ta^k, I>. 1747). Now, when- x =: 2, L/ = 1*244118 
earth's fcrai-diam-= a^.p = 85, and p ■:=z 87*9. fere tdividin^. 
33***30 and ^|'554 by 3*9p85a. ^ lefler circle's cireuni- 
jerence whofe diam. 2=^1 ::= aL/) the fe mi-cycloids n i66'ix 
and 17 1*78 fere; whence 33Vi4and 34356 earth's fen)i-diam«« 
=: diiiances trarelkd by the city of London in 24 hours*, 
when the daysaK longtftand (horteii: confequcotly it tra* 
. i B b 3 veji* 
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vcls abQati:;>549i6 and 56787 imlesfper hcfur, rel^edtivriyn^^t 
thofe times.- ^,E:L : ., , j. ^..^ 

, ' N. Br This ^eiDg but in confeqaaice of theory^, thore,wiM> > 
are more curious iaay reflify.tbecycJoidal curvic'defcribeds 
by the progreiRve motion of ^a^ point <>h a revpUin^ glfibe^^ 
proceeaing uniformly, in a circular or elliptical diredioo, 
forward as py with a rotatory motion as i, at t)ie C^nnje liine: . 
ihcJugh a re jl acceleration 05 retardation in either, would 
perplex the motion foj. as to render the folution of the tr^ck 
next to impoflible. > . ..-■;..:: 

The Prize qf 10 Diaries vjaf won hy Mf\ John Turner. 



The EcUpJis calculated for 1.749, f^y - 
Afr* John Smith.-.. - 

There will happen five eclipfes, three-of the itm, and two^ 
of the moon; but only one or eacfh iuminafy wilPbe vifible 

td the inhabitants of Great Britain. .."77^. » T' • 

; r. The fuir eclipfed.oh iaturday Jamrary^yth, .paft-7 at 
night,- but luviiible, becaufe of xlifi fun being tet, 

a. The moon eclipfed; t)ii monda^ X'^nQ i9^h» a^ frhi.^"{- 
In the morning. 'a 

3. The fun eclipfcd on moaday the sd^of July, at 3 h. 
ifternooti. _ . ■ . . ^ ^ , .^ , ,^ ' .. 

.4. The moon eclipfed on .tiijSjTday the la^hof December^ 
Beginning 6h. 48m. Middle 7h. 59 ra. End 10 h. azm. ©u- 



ration aii. %i ni. Digris eclipfed j** 3' 



: . ., Ciiki^ated.by < 
Ms. T# eQiwper,'WeHingb9rojugl? 

Mr.W:Cailej«;-,f'«-- 

- - .* . \ Ram? 

Mr. A. Man jJ.ifboo 

, • CPafis 

r London 

** T« » • - 3 Hanover 
Mr. Hawkins JQ^^^^^ 

.. C Rome 
Mr. J. llampfon , Leigh , Lancafli 
Mr. Jof. Walker, Kettering 
.Mi.i*arrer,. . SunJcrUjid 



,Peg«^Mid. 
h.nv h.m, 

6 58 




SI Z I . 9 lol^ 
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' fl Calculated jby. : 

.Mr.T.Powper, Wallingbo rough ^ i 
* Mr. jf. Brown; Wition-k-wear 



Mr. a; Hawkins , Lonclon'^ 
^MrJ:H3«plbn,lAigh,LancafeJ^..:ii' <6>ro.i6|v «:t4 i 
J Mr.Jof.Walkieri Kewenr>g • / 8 . a! p 8 no; i^ t. j6 6 h 



3^1 
t>,«l. 

z 

4 

8 3 

4 



18 5 



Mui. 



h. m..^. m. 
9 8 



^9 z4) 



^odL 



10 ]8 



9 toxp i6 
9 .^fb ij^ 



Dor. 

h.m. 
» i6 



la i6 



9 is'io aa 



8- i' 9'.1G3 7 



<i^9 

t 

»- 

r 

6 49 

7 9 

/.59l 



z 17 7 9 



* 6 6^ 2j 



^ Mr. l^'arferi ..Sunderland 

Mr,- Abraham'C-lLirk fetit us the firft three cdfpfcs riglit! 

i: W/2' cannot, but be plisafed.wUh thainganuijty.and parns 

^ pl^t'-, .//ri???? ffaix)k fifsf^yth^ hasi caJcalatwd the appearaodes 

• ; ot th-i folar ?i:ib>fts 09k'/a/iH7th'».iA'iN«w.5pam, Terra Fij^iTfa 

y. Jamaipa,;9ut4> Wplac^.^ttccu^t; ^ iiie4>cnumbnufa!l! 

^ jflg w^thii> t^^ .e%rti?.'sjdLfti. .-^pd t^i&.gemleiuan faae.-mvfen 

* the tiip^s 9\ the it;^ari»oQ^ with refoeia to-^he" meridian *of 

. London. He has idfo;ftevV!li t lift D th ^ Jfolar. eel ipfe on jxiU id 

u.%fi\ PoM. iavi(ibk4a£agiand,swiij| be fcen ito the morefoti-' 

thcrn parss Qt tl^i^igLobsi, wher^ >al I. th^penuiti bra wiiL' fill 

.wuhi^tiia^th's dulc^rand be4 central m^ ^aaular.. .Aod'at 

loifg. 



> «• '. M ).' ? ] 







.*C »J >■! 



/PB-We . .1.4..,. , ...... , . 

tfh. 46in. 3(Js. A" fen fib Ic penumbra 



The AlarCcJi^jfeiftf the xSlh of December was thus obferveil: 

. . . Bc^^ lining . , End 
At i&w, by Mr. thn Main STi. 34m', ^^s. ii?iC''nm. jxs.- • 



At Berlin, uezT the Obfcr-") ;_ 
^ ;/^vatory , by M. £.'/tr j / ^® 3o 



tx ab '-jff tr. r. 
M x^ 50 tr. t. 
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tbe middle of the edipfis the fun wJl be vertic*Lat St. An- 
thonys river, on the wederii coail of Barbary, lat. 11*4%' 
ttonh; will be feeji very great at.gvinea; and fet at St. 
Helena, and places acljaceot. ^fo the folar eclipfe on 
Dec* s8» viifiue, will appear edipfed at his nfins in 14^ 3' 
S. iat. and long, as'' 9' weft, at Ethiopia. Centrally edipfed 
as he riles lat^ 3s** 10' & long. 50* 49* weft, at St Domingp. 
Centrally eclbied in nona^ehmal lat. %6^ N. long. 14^ 53' £»^ . 
at Barbary. Cemraily eclipibd in the meridian lat. iS^ 4' K. 
iooig. ja*" £• at the Red Sea. Sets centrally eclipfed iat. 54^ 
</ S. long* 144'' ^sf £• at the South Sea. Ecfipfe ends at 
urn-letting lat. a&* ict S. long. 109* tf-E. at Holland Kova. 

Our worthy eorrei^ndcm Mt.J.Tutfftety of Heath, near 
Wakefield,* wriccs as follows;. * On monday, Apfd. x8th at 

* nidni^t, as i was looking towards the north part of the 

* heavens, I accidentally catt ,my eye upon, a comet, neap 

* ths chain of Andromeda, its fplendour is not very great at 

* prefent, yet the tail isperfe^ly diftind, Itretching towards- 
^ Lyra. The motion of it is v^ry fvift, amounting to near 
' 4 degrees of a jgreat cirde to a day, and tending almoil 
' towards the north pole« It comes to tbe north part of tbe 

* meridian about 9 at Dis^t» being then about 10* high. On* 

* tUurfday the silt, haltan hour paft 10 at night,, the comet 
' was in a right line with t and .5 in Caffiopeia, and with the 
*■ pole flar and 7» in Cepheas's foot, or rather the Kne pafTedi 

* between J and A Alfo with the bright Itar of the Iwan's 

* tail, and Caifiopeia's head^- b.y which its place may be 

* ej^adly determined. Its aicendiog node is in about sj^ of 

* Pifces : ana the inclination of its orbit to the ecliptic about 

* yi"^ o' .'* This comer we alfo had the plealure "to oHervc ; 
and (hould be glad to^ dil'cover the ce^rtain paths and periods 
of comets ; the ilibftances, quantities, and qualities ot which 
they are cooipufed; as well as tl^ir proper defigned ufes, 
and laws of continuation and fupport : Ajad the like of all \ 
the other celeltials wandering: in infinite fpace. 

Mr. T. Cfiwper, of Wellingborough, has' communicated 
the following occultatipn of the fcorpion's heart, by the 

jnoon, 1749. 

fli.. h. kn« s. 



\ Apparent time 

i at Welling- 

r borough 



^Immerfion* March %i la 50 9 P. M. 
I4iddle of Occulation %% 



Middle of peculation >8 1 24 3^"); 

< Vifible conjundlion — x aj ic f ' 

Enierfion — — — i 59 4 O 

, Duration — \ — — s 9 }tj 



Maiie 
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.Nq.4(* i New ^^.^S'T.ifffit^ , iSl 

I. Question 311,^7'Mr, i;anden, ^w^-Petferbfirough. 

To {ind three fuch numbers, that the fum cir <it£Feretice of 
any two of them (hall be a fquare number? 

II, Question ^i2y hy the Rev, Mr, Baker, at gtickney, 

*-•,'-' •' = •,;' ' ; ' • ' LincdttThlrt.; * ' '_ -^ ' ' \/ , . 

,. i4^ b9wli;by;iits B7afo,jdefcri6€;9,^:fpiraKiejftprefledby^i5, 
~tt^bofe'e{ia4uon^V%TJi-04.fi ;4^y?-^f rio/ in Vhaf ifi- 
reAtort Aiuft'tbe Bo>vrfrf \HA td fall b^ion the jack, \C^hen the 
length of the cait is 47 yarfis ? 

,111. Question 313, hy ,Mr, Landen. 

There a^e -foor, remarkable h>gh trees growing in a ftrdt 

hedge- row; the diflance of^he xft'Twotl ad is 60 ya rdJ, of tTje 

•ad and .J{<1 40 yards, rek^ of the' id and«4ch io-Va^. .Where 

Amu-ft'I (tand tc^ obfer^e thein, ib^that the thrfeeintervah itfrfy 

-ajipiear«ie(iual>?'' :• i? 'c ".i ..' > •- \. : \ • c •"; "' '•'^■^ 

i IV, Question 3-T4> ^ the Rev, Mr, Baiter, • ' t 



A hare fe;s out 50 yards iefbre a grey hound, at the rate 
of 3T yards per fecoiid/and coptfnues j^ firait ccvufc in tl>e 
s int^rfe.j-atFo oT the iime taken up. m,run- 
fets Forwaraonly at the ra£e of a6 yifds pit ' 
iu^vo€d'h\s^>fi£Qrhij\h^ lulKquimiipiicate in* 
Is time fpent m running: How far had the 
ix ifpfeec} viias :eq<aalitd' that ■of*ih«'hi7e'^ ? . 



.fi^^bqpadrupliip.ate int^rfe.j-atFo oT the iime taken up.m,run- 
nmg: The dog fets Forwaraonly at the ra£e of a6 yifds pir ' 
idcond, ^nfi,i9ain^iiied*biS{p^eTiQ,Ua$Aifanuimiipiic 
verfe ratio of hTs 1* 

fiid^g rtidnvh'en bx 1 , ^ 

AIm) what he j^rfas a-gait^ asocarlia thb hare is at firft ? 'Atfd 
Jaft J y, when he killed her? " '■ ' 

V. Question 315, By Mr. Philip SteYens,^Briftol. 

If the cjiurnal roijatipp of the earth \y,aj5. ftopt from the 
loth of December, 1)4^, at-TiSidnJ^Bti *to thfe'.icth ofDe- 

'"Lubej^y-b^pak, 

VI. QuKsx^^,Hr34t^, h JVln, Jttlia.JEJapa^oniy Leigi, 

(Jancafliir^. 

At- Bedford roili ^ aear old Leigh? t(>w<)j,!is founci,* - .» 

;. In jforni «riaogular„ a piece of grojiin^, .; »•. m. ^ i 

< ^ Whofe 6^^» a^d ai-ga none can y^ e;8,plaitt, " . ji 1 . i 

Tho* thele lutfequent 4ii^ jHi¥©^«.»\*9b^?.lfif • • v ^ 

-ii'^i JiX One 
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; ^spipber, n^p ; ^hsxi itiri^i^. ofrtb'^Tyeat WAC)]d i 
liin-rife, and mid-dj^yi %f:f^8dflVl r : js- /. 



Oie angle makes deigrees-juft feventy-nine,. 
Wiich beiog, .as.ibtfee tQ teo, 'Cot4>y a line. 
Of chains ckvei^, drawn to its fide oppo9*d^ 
Tho^Wf^ »,the leaft can be tnebstt. . > 
The miJler thus—* Who heft expfains the truth; 
Wint for reward our boxom daughter R«thi* 

VII. QuRSTion jr;, fy Mr. Jame» ColKngridgd. 

A marble table of fix eiipal^x^aoQ Udes, each i{ feet 
length, and the tabJe ik inch thickneJs^.is Icvelly.fufpended 
(bira potnt^onthe under fiirface, and there haiig^ 7t ii>i5t 
.»gi 43, znA %r pouad ^e^htt, iu: ji Jucceffive order^ fro» 
^.eacb conier of the .ubie« ;Quere t^ point of Sfu^enfioii^ 

VIII. QuBSTiON J18, 3r JWr. James Tcrey. 

Two roads, perpendicular to each other, ilTue from the* 
textrennity of a femi-elHptical fenclbfure, neHt to a gentle- 
man's feat; one road runs .along the traofverfe ck>fe by the 
fide of .the ftrait paling, fbme diitaace beyond the other 
^€nd of the enclofare, and the other road proceeds forward 
next the crooked paling : A ftrait diagonal vifta of ao yards 
breadth is to be made, fo as to communicate between the 
two roads, with one of ita fences touching the curved fence 
of the ellipticenclofure ; how muft'the vifto fences be drawD,< 
andof whatdimenffons, fo that the vifto may take up the 
leaft cjuantity of ground. pofEbl'e; the tranfverfe axis of the 
elliptic endofure being 100, and its fenii-conjugate 40 poles ^ 

IX. Question^ rj^ fy Harti4onicu«. 

There are f? nrnficali cocdsofe^ual thkknefs aodritenficte, 
•each' an inch longer thtio jdre odssr^ fronrr<tbeihorteft of itir 
to the longeft of 44 inches; the tone of the longeft cord to 
the fliorreft is as a to i. Quere the proponion of the toBCS- 
of an the intermediate corcffj 

XI <2lH* * ^ * ° *- ?*^» *^ ^^'\ ft^^^^* 
^ At i^hat tiftte (^i^t eafoing) 'Wfll *MfeT$ and Venus, Sol 
and Terra, be conjundHy* iti a right Koef - « - 

'- ' XI. QtftsYto!! 32T, l^y>fnFa#er; 

A TBuflcet ball being fliot z\ furlongs perpendicularly up- 
wards, at ^bat dilbance in its return will the force of the 
Jjall be equal to the weight of 9 pounds? And what will be 
its force at coming to the earth*S furfabe, fuppoflhg the ball 
to weigh an •uaco ildicitftc veft f 

XILQurs- 
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3fII. Qp:B8TioH }A2». ^ Mr.. T.amlcn,- ^ 

A cylindricpillar of ftone, of » yards in circumference* 
rbeing drawn up 20 yards aboKC g9:ound at a building, a rope 
•being^t the fanae time wrapt .ten times round its convexity, 
ivith i^ 4ower end fixed to a hale upon the middle part 
where it begun to wrap ; but.before -the pillar could be lodg- 
ed upon the fcafFolding, aS it was drawn up with the rope'^ 
•.upper part paifing through pulleys abore^ the rope unfixed 
.its fecurity at the t;^enth round, and the fufpended pillar by 
its weiiBiht.then lidwraoped itiiblf of theTope, aoddi&enjed 
to the ground. How long wa$ the timfe of its defcen^ ? 

"XIII; QtjESTJON 325, 4)»,JWr. John Corbet, Surv^ar^, 

How niany acres of the moon's fucface arc feen enlightened 
todays after, her coijun(5lion with the fun? AndhowiBAny 
.a^res are contained on the convex fuperficies oi a lunar 
/mountain (part of acgentleman'Sreftate) its height being, j 
furlongs, and its Superficies equal to that'by the jotation of 
the femi-cydoid-ofthatbdgbt'iibout: its axcr? 

^' - ' ' ~ ' ■ 

An eag^e (20c yards above) (looped to t kite, then taking 
{flight from the ground^wttha-chickeri, at an awleof'^oS 
the eagle foaring diredUy towards the kite, then flying from 
her, at an ivoiforrti tate of fwiftticfs of 3 to 1, tire ratio, of 
both their unifocm motions; when, after Ibme time flying, 
the kite finding. herielfcloftlyiwrfttedf quits her little cap*- 
'five,, which fdUto the ground M the inftantthe bird of Jove 
.feized her jjrifonet, who was.tltcnrjuft as high from' the 
ground as at :ber ficft sftooping. The eagle's diibnce from 
^he kTte,atfir(}-.fettinig out? Her .neareft approach to tbe 
/jground during thepurfuit ? Her height above it, and diftance' 
irora the kite, when thechir^ken begun to fall? Andalfo the 
:time of flight, are from hence required? 

y^ pARAi>ax, iy M-, Landen, 

Two ivory balls of five inches xliiyneter, each being placed^ 
at the diibance of t^o inches /rom one another, and both 
flruck by another ivory ball of the fame fize> in a perpendi- 
cular diredbn to their line of diftance, with any given ve- 
locity, they will move fwifter after the flrokte, than if they 
had be^ placed dofe togetberi or at any other, diilance* 
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^leftions anpwered. 

By a' triethbd of fubfliUition^ too tedious to infert, he finds 
1873452, ^399057, »288i6S, tjie three numbers, apfw^r- 
lag the <k)ndrtidiJs*OT the queftion. 

H. Qui ST.' ^12 anfiuered.hy Mr. W; Jcpfon -^^Lin'coln.' 

\ In the equation y^T, — \\:z'^ + >T^^ = 0, if we write v^ 
and V* for z^:aiidi.z^i itwiil b^coine t>* *-^ -^ 
8-68145 V* = a7Vo5 when j^ = 47 ; whence, T^ 
by.coA\?€^gin| f(Sfits,,i;3S. at^Xas^i* fip4 thpn<j^ 
z = 50*9695. 

,.To the tangent 5Z>, which is the line of 
dSre£lioB, draw the perpendicular IDk. Then, 

i s > :; ;'••."¥' = ^-S^' Ai<J the aboyf e- . 

quatioB in fluxions is •'•;?*>: T-^ *- ^Jt"** z '4" ' 

y^zJy'^y +T>'T'z'Tpr st'o, which- mnkiplied byi_yT^T. 

gives ;?;;=^^^^ ^ x 2, whence />'/) = ^< , -.-JiZ 

x^. Nowi?/(=:^0:i :: i?i>:^^^-^7 ^ = '879268' 

&c. the cofine of a8® ^7' (nearly) the angle of diredion re- 
quired. . : . ' > . . . ^- : • . ^ ■ . 
. ■ 1 ■■ - ■• 
^The faine anfvjfr^d hy' Mr, J.'PowIe. 

\It is evfdent that the line ofdircJlion will be 'a tangent trt * 
the curve w-keVcf the bowl is 'dcliver^d/the pofitionwh-ereof, 

with 
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No. 47. QjJEsTroi*s Answered. 4^5 

with a line drawn from thence to the jack is what is re- 
<iuired? The equation of t;he curve in fluxions is, 

r yy^ — ^zz^ +rzry Ty + ^yTz Tz=:o, th«rc- 

- . ft -I- , » 4 

lore 4 = 1 — ^jconfequently^rthefubtangent 

* o ^ t — * * 

i?Z) = ^^ T^^ 7"^^ • But y being given, z is kaowo 

from the equation of the curve. Therefore BD = 4X*47 
nearly^ Then, by trigonometry, as BI : BD : : rad. : 
cofine angle of diredion, /i? Z> = a8^ 8' nearly.* 

Thefe are the only folutions that we received to this cu- 
rious qiieflion, except one from the propofer. 

ni. Quest. 313 anfnuered hy Mr. Terey of Portfrnouth. 

L«t A, B, C, D, reprefent the four trees, and E the ftatioo 
fought of the obferver. 

JB = 60 yards z=ia,BC ^ JB £ C J} 

zzto^b, CO = 40 ps c. -■ --^~"* ^ 

Ceometrically. In this par- 
ticular cafe, draw two femi- 
circies JEC and BED^ on 
the diameters AC and BD, 
and the point of ioterfedion E will be the obferver*s ftation: 
For then AB i BCw AD\CD% agreeing with the data; 
and AB :BC xx. AE : EC*, alfo CD : BC : : EDiEB. 
3 Euc. 6. (vid. Univerfal Arith«) Letting fall the perpen- 
dicular Eezzy^ and putting x:=zeCy per property of the 

•. I 2cb %ah ... ,- 

^^^^^^.^nr; ^f — xx = ^— ^^ x /^ — ^ -^ ^=^ . whence ' 



* Mr, Lamoen (in the Diary for the ycat following) fays, 
that Mr. Jipfon and MT*,Pffvfle have both abfurdly coniidered tb« 
bowl running backwards to the point where the fpiral begins, and 
calls their (blutions erroneous ; though the propofer, Mr. Baker^ 
meant that It (hould do fa, and folved the queflion himfelf the 
fame way. ' Mr. Landen thin)cs it too eafy a queflion, in the cafe 
of drawing a tangent to a curve, whofe ec^uation is given; and 
therefore, corrciS^ing the fault, propofcs it diould be folved by 
drawing a tangent to the fpiral, at the point where it begins, which 
-will make it the more hard : and fays it is a cafe not taken notice 
of by authors. He has gone through part of the folution this way 
liimfclf. . ' 

Diary Matk Vol. II. C c 






- Digitized by LjOOQ IC 



a8€ Ladi e s' Di ar I b 8. [-ffif^M] j7jQ. 

x=ziizt "^'^^., X hb^i% or 8 yards; whence y =: 

%ac ""^ OP 
34 yards, Hnd each of the angles of interval 45^. 
. €, BjHmpkin'% folttuon to this qudtioQ was of the like 

nature* 

General Solution ly Mr, Ch. Snoiith. 

•Let i? be the place of the obferter; ji^ B, C, D, the plzcas 

jof the tiee5; put y ?: the perpendicular £^» i? = 20 = £€^ 

xz=eCy then 4a — x,i=: j^e,a — x:= ^,^, and «^ + x=^l)^ 

whence the tangents erf" the angTes AEB» BEC^ and CED 

say -ay rf ^^y 

yy + 4aa'—jax+xx*yy-^ax + xx* jyy^iax'^xx^* 
-which muft be all «qual by the gneAioo. Whence yy =s 
4/»x — y X = a^<f — ax-^xxt x ^ka ^Ceszt yards, ^e 
, ==: 24, and each angle = 45^. ^E.F, 
' Mr. 7<?j&// Turner fohtd thie qneSion in an' degant atid 
^genera] manner; fo ^d Mr. Garrard, the Rev. Mr. Baker* 
Mr. William Spicer^ Mr, Enefer, andibme others* ^ 

TV, QjESTIOM 314 anpiuered hy tbt Rev. Mr. B^kec* 
fKop^ifer. 

Z^t'Bh,H Sec, reprefent e<tua1 t>orttoas ^f .time» ind^- 
.«itely fmall; ZfC*, ^^ &c.cthe ccleritoes 
^f the dog; BD, bd Sue. thecelerkies jy Q 
4>f the hare, at each of .thofe timee. 
Then, by mechaBtcs, the areas BQeh 
and BD dh, will denote the refpedlive 
Alliances run by the dog and hare, jn 
any given time. Putting^^ = 50, AB 
r= I, BC^ a6 yards = aiBD = 3 1'=-3, 
£b=::x, bc^y, zndbdzzv^ we have, 

by the queftion, F+TT i iT ix a: be 




ssjra;— ~j, V xy=:ax9i i^x] ^ = Eimkwi of the 

fpace BCeb, whofe corrcaed fluent ie i^ X iTFx)^ — — 

> 4 4 

s= dijQb. run by the greyhound in the tioie.x. After the bine 

wanner we get v = ■■ , and — X i+T^ — ~ =: 

Ae fpace BDdb, nmby thehtrein the &mc time. Hence, 

by 
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No»47- QjJB &TIORS An s wcRBD< aSji 

by making , 5: •■■ , , we have ^ t^ -J -* x = 



rt*7<o? fecondt^ and 509*623 yards^ the diftafice run by the 
dogy when his pace equallect the hare'fl* Agaiii» making 

'-4f = i^xr+x»*-.*^,wehayex = 

»o6'Si6r feconds, and 1341*577 yards nm by^ the grey- 
hound» when he had regained his loft grounds Laftly^ 



making 4^ x 



4 4- $^ 3 

we have x = i«i*36« feconds, and confequently ao59'846 
yards = diflance run by the dbg when the hare died^ 

We have received no other anfwer to this queftion, nor 
was the application of the iaverfe ratio, as exprefTed, clearly 
uoderftood by any. One of the greateft mathematicians of 
the age, and a^fluxioniil, has afTerted it unintelligible^ as he 
does of the exhalation q9e(Uoi}> this year inferted** 

V. Question 315 anfwered hj Mr, W. Sutton. 

Let Cy e,<Y*y E reprefent the pole of the earth's ecliptic, i^ 
the refpe^live politions of 
the earth, when the re- y 

quired appearances hap<*' 
pen, as the earth moves 
along in the plane of' the 
ecHptic, froffly^ to J?, <r, 
and B about 0, the fun's 
center. Let >^.be the place 
of the earth on Dec xo, 
X748, at midnight, p the 
pole of the equator, and 
t» the vertex of London, 
in the obfcure liemtQ>here 

of the di/k, a^ which time the vertex of London is diflaol? 
61^ Si' from the horizon of the diflc (noted ^, ^, d) = fum of 
the co-latitude and fun's greateft declination. 

a. Goi- 




* Mr, Landsk coTTcdU this qaeftion (in the year fottowMg) 
by addiflg (ftiiy for rate of going fonrar^ ; which fpecd, at the 
end oi the irft r«coB4, accorduig to his Commentary, was 31 yards,, 
Ac. Iblving thi« queftion iliroughout, except giving the numbcns ; 
and fays, the propoftv's folution would have agreed exa^y the 
f;iiBe with his, had he bioa||ht the fpaca pafled over in^ the firft 
C c a fecoad 
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aSS Ladies* DiARtst. IHcatbl zrso- 

%. Conceive the earth with its axis, fBII keeping its para I- * 
lelifm, carried to B^ where the diftance of the vertex and 
borizoQ is ^8* =vi5, which fides vh^ev^ and eh, conftituie 
SI right-angled fpherical triangle, right-angled at A, in which 
is given vX=i8*o', and ^vrz 61*57'', to find ^% jLveb^ 
T^yed^ dOf* the cof. of the diff. of Jon^. fron Dec. lo, 
:=• 69^ 31', which added to the fun*s longitude 00 Dec. xo« 
gives the longitude for the day ixs. lo' 8' when 'tis day- 
break firft at London, according to the queflion, anfwericg 
to Feb. 17. 

3. *Ti8 evident, that when the earth comes to the right 
angle in the ecliptic^ j^Q) <y* or 90*, from its place Dec io» 
at <Y>, the vertex of London at v will firft arrive in the 
horizon of the difl^, where the ^n will firff appear to riic: 
Therefore the longitude anfwering that appearance os.o* 37* 
anfweriog with March 10. . . . ' 

4. When the fun comes to the oppofite point of jhe ecliptic, 
at E, or iZo" from its long. Dec. 10, the vertex of London 
will tranfit the meridian at v, whence the fun's longitude 
then is 3s. o^ 37', to which agrees June 11, 1749- 

Mr., y. PoftvUt dra\n>g a fcheme, fays, that fince on 
Dec. 10. the fun enters C/'pricorn, and that fijgn being on the 
.meridian at noiidnight, it is evident, on the earth's rotation 
being ftopt, that when the fun is deprefled below the horizon 
18* in his progfefs through the ecliptic, day will break. 

In Aries he will rife; in Cancer k will be mid -day., /. >• 
fun-rifiiig and Mid-day are on the. loth of March and xoth 
of June refpedively. 




«cth of April, the time of day-break required. 

Thefe being the only anfwers received, we thought fit to 
infert both, that each gentleman may be convinced of the 
trush.* VLQuEs- 

* " ' ' II II I I w I I 11 ,,f,,, „ »m> 111 wiw 

Second into confidcratioa. He fays, it will be as i : 3^ : : -^ : -—■ 

the hiStc's fpced ; and x : atf r : -7 * "7 ^^^ ^8** fpce<*« And 

xT xr 
the fpeed into x, the fluxioo of the time, will be equal to the. 
fluxion of the diftance run, &c. 

• Mr, LAN D EN (in the year foUowing) (ays, Mr. Pl9wU, in bis 
folution to this queftion, is right, by reckoning »o« xp' from Aries, 
into Piibes ; but, by niiftike, makes day-break to follow fun -rife i 
otbcrwife his folution had been like Mr. SuttonH. 

%* is wanting at the cestcf of the 1aft-figure« 
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aSf 



VI. Question 316 anfweredhjf Mr, W. Jepfon. 

Let s. Z ^P^T = /, 8. Z y^PjS = «, T^^r the A |>. 7?] 
,/LBPC-m, BP = ay ^P = *, I^C'ssjf; then, by 4 



Well-known theorem, sxy,::^nax + mdy^ 
J nax 



/ X — ma 



sxy — may^:^ 

., snaxx XX 
; whence-' ' or is- 



ma - fx — ma 



ainimmumbythcqtrcftroiiHi*fl«xwi»»xj:x/*-«r^-/KXX 
=50;. V zj'X'^zma — XX = 0, or sxzz%fna, and xzz •• » 

= 19*5 j8 &c. Hence j» = -^^ = 7'oi» &€. and the area- 



%mnaa 



= 6^*7 3 1 acres =: 6 a. %x, i^'^ p; 



Corollary. The area ^P5 = area, ^ff P^rs-^-^, and 

The Rfev. Mrr-fftf^f^'s'fpIuttGtt agrees with the above* as 
Bkewifedoes Mr. John Turner''%^ Mt, Charles Smith's^ Mr. 
Terey\ Mr. En/ers, Mr. Spacer's, Mr. Gibbonh^ Mr. T^d. 
Jiare'Sy and others, which we omit inferting. to ma)ce room 
for otlir variety of iiibiedsr 

IrtL Q^csTiioN i\f anfwered by Mr. Turner, of 
Brampton, Kent. 

The folidity of the hexagon = 63 vi^ inches 5= 16^5 pounds 
=3 -tt;^, and let the weights te re- 
pirelented by a7> ^5 r; <^rij ^'^ 

with w, = laSi pounds = / : Let 
jebcthc center of gravity, draw 
^R I cif, and /?»» J- ^R\ put 
^p =ijdc hexagon = rJ, P^ = 
tf = X5-5884, PR,=^x, gk => 
Then , by mech anics, ^^^ 
fx:s^d + jf4-at^ x^ -Htf-h/x «tf, 
and j jy = j& -^/Vp +nvX7,p + 
tf 4- ^ X 3 ^ + ix 4p. Thcfe equa- 
tiofiSa reduced* are 

C c 3 ifSS 
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, ^ ^±I±:HLt»£i£„= „.677 inches. 



y = ^ :2: io'3i9 inches. 

Whence the point R is detenni 
the weights be what they will. 



Whence the point R is detennined by a general me thod, let 
• • be^ * 



jtnfwercd.hy Mr, Heath, 

With the given weights, the center of gravity R will fall 
on the axis eA ax Ro dift. from the table's center = 3 '3x6 18 
, inches (^ which would be 4*»35»9> as anfwered by Mr. Bakpr^ 
the weight of t;he table a6ilb. not being confidered) for as 
the fum of the weights fufpended on eacb-fsde of the axis et 
are equal, the center of gravity mufl needs fail on that Hoc* 
The oppofite weights 27 and 19 may be confidered in one fuov 
=46 pounds, fulpended from the point v; and the weights 
7 and 15 = 4Z fufpended from /, and placing the weight of 
the table = i6\t in the middle at the point o, the queftion 
will be reduced to find the center pf gravity to £.vt weights 
23, 46, a6i, 22, and xi, placed at the equal di(h of 9 inches 
on the line ^^ = 36. Then fubftituting for the di^uice of 
the center of gravity from o, and multiplying the refpedive 
diftances therefrom imo the re5>e6Hve weights fufpended, 
making the produfls on each lide the center of gravity, Rp 
equal, the equation wUl give the value of oRas Before* 

VIII. Question ji8 anfwered^ hy the Rev. Mr. Baker. 

Seeing that on every variation of the vifto fence EF, the 
Z3eoFE^ increafes or decreafes, ia 
magnitude, much fader than the ilm» 
As ^tf-ff and oHFy therefore whea 
the villo GHFE is a minimum, the 
fence ^F will be alfo a minimum* Put 
A=sr^=:50, <? = r/ = 40, x:=iBCy 



then CA^ ^V7.ax- 



%bv- 



FD = 



%bh- 



, FC^ 



by fim. £i^i FC t CJ :: FD 
c 



^%bK'^xx, and by 47 £a^. z> 




££ 

X 
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— X a* — X -^hh X -===^ is £f *, a minimum; or, by 

rcdu<aion, ^^^^t-^=~ is a minimum; whofc floxioa 
made = o, and reduced, gives x^ + --—__. ^x^p 
- 3«^^x = '^^'^^ , where x =: l6'^Zs fere, whence 



jB/* =: 1 53'70» required. 

Mr. Jo;^// Turner folved this queftion in the fame elegant 
manner, as did -Mr. Terey the propofer: And therefore a 
certain gentleman is out in his calculation, who undertook 
to demonlirate that this was not a question de maximls is 
fnjnimisi'?s he may perceive his midake by reviewmg the 
breach of connexion in his fiuxionary procefs. 



IX. Question 



:ioN 319 anfu^ered by Mr. Turner, of 
Bruo^ptpn, near Rochefter. 

The longeft cord to the fhorteft being as a to r, whi^h is 
as 24 to I*, confequenily the fecond cord will be as 14 to 
13, the third as a4 to 14 or la to 7> the fourth as 24 to 15 
or 8 to 5, the fifth as 24 to 16 or 3 to 2, the fixth as 24 to 
17, the feventK as 24 to 18 or 4 to 3, the eighth as %4 to 19, 
thcflinth as ^4 to 20 or 6 to 5, the tenth as 24 to 21 or i 
to 7,' the eleventh as 24 to 22 or 12 to 11, the xzth as 24 to 
»3, the thirteenth as 24 to 24 or i to i. ^E.F» 

N. B. This queftion, intending to Ihew the nature pf har- 
■monical proportion, was raiftakeniy propofed. 

X. Qu*B$TiON 320 anfnaersd bjf Mr. T. Cowper, 

The laft mean oppofition of the Sun, Mars, and Venus fin 
the fuperior part of her orbit) was January 20, 1695, and I 
cannot find fby the proportion ofthe one conjun<5lion of the 
fun aiid anotiier with thofe planets) that ihey will be fo con- 
joined again till the nth of January 2942, though they hap- 
pen very nearly in a right line about the 20th of Oaober, 
anno 2006. 

N.B. Thofe who are more curious may calculate the time 

. of their being conjoined, according to the true motions^ as 

we expedt to fee performed by Mr. Gael Morris, whofe 

numbers 
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piinibers ftvtn iii fixmi tl>« Roy^l O^bfemit^ry, cwxtCt the 
places in Dr. Halley*s tables, lately puhliihed oy Mr. Insys, 
by exafUy 7 min. lefs of fun's aacnnalyi &c. 

XI. QwBfTiOM J2I anpwercd hy Mr. John Turner, j/" 
Heath, Yoirklhire. 

Putting * = 13 10 feet in ai furlongs, r = i6ot fwt, theh' 
li^^ir = the celerity of the mufquet ball when it failb to die 
ground, which being multiplied by .its weight (viz. i ounce) 
pfoduces 358 ounces, or 14 pounds, equal to its abfolute 
force. 

ft. ]Let 9( s the time of its fail an fecoods, when its abfe- 
lou forcie =K 9 pounds, or 144 oiifl€!$3B. Say, i'xi*:r::*>f 

X : cxx the fpacc defcended; whence «ry s: the celerity at? 
that time, which mulcipiiea by x ounce, is 144 = tcxy 

whence x =c ^ = a\ ieconds nearly, and the ft)ace de- 

fcended, when the ball's force =? 9 pounds, is 3 22*3 ^i feet. 

The Rev, Mr. Baker'/ SQlufiott.^^ 

Patting r == 4IO000O0 feet = the earth's rad. d^ tzi6 ftcr 
= i\ furlongs, ^ = 9 pounds, ^ =: iV of a pound, the ball's^ 
weight at reft, / = x6rr feet, x = ipace defcended. The 
velocities of falling bodies being in the fubduplicate ratio of 
the fpaces defcended through, we have V/ : a/.:: V^f ^ 
av'/x = the ball's velocity at x diftance defcended. By me- 
chanics, and the condition of the queftion, %ct/sx"=zb^, v 

bb 

X = -- — = saa'3»« feet, exadUy agreeing with the foregoing: 

J^C c s 

number by Mr. Tuniier. And when x si, then icVsdzs, 
24*0937 pounds, the ball's force coming to the earth's fur- 
face. 



• Mr, Lands K (in the year following) fays, Mr. Turner and 
Mr. ^aker are both wrong in their folutions to this queftion. This 
geutlonaa foWes it, by affuming gratis, that ixoo grains, deice&d- 
ing one-fourth of a foot, acquires a forcer: 4^60 grains' weight ; and 
the left upon the fame principles with others, fuppofing the force 
to be as the velocity and quantity of matter ; and fo it may b? 
i(plved by as many different fuppoutions -as anv one pJeafes. But 
Newtomenfis fays there can be no proper folution to this ^ucfiioa^ 
tm waat of proper data,' like the cihalatioa^^ucfUon. 
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face. But accurately thus. From p. 369 of Mr. Emcrfon'j 
Flux, we get %r sr ■ ^^ — =s the velocity, whence 



H 



aa — ax 



/ sx , , aahh 



%crit^ = ^, and X = . . == 3"'3873 

^ am— ax Ajccrr-^abh 

feet (where a=:d+r). And when x = ^, then %c 

^ 14*0914 pounds 8cc, ^E.F^ 

Mr. PtfW^ fent his folution. 



^'± 



XIL Question 322 anfwer^ by Mr.C.'&vsa^Vmoniy. 

If t^ ftone were fufpecded by two ropes hanging perpen- 
dicular, with one fixed at a point in the middle of its convex 
iurface, and the other, at the center of percuffion of that 
circular fedion in which the aforefaid point is (ituated (whicl^ 
point in computing the place of the center of percuflion is to 
be confidered as the point of fufpenfion) and likewife the 
4iam. in which the center ofpercuiHon is found, were pa- 
rallel to the horizon, the tenfion of the rope fixed at the 
center of percuifion would then be equal to the motive force 
bringing the ftone down, if that rope was unfi^ced, and the 
i^one left to defcend in the manner defcribed in the quelHon, 
Confequently, putting W for the weight of the flone, a iot 

the rad. thereof, then — will be the dift. of the center of 

%W 
percufHon from the center of fufpenfion ; and — that mo- 
tive force which would aft continually upon the ftone. 

Moreover, W \ i%*% (=:/): r — 2 ~, the accelerating 

J 3 
force, or velocity generated per fecond, by the defcending 
ftone. Putting v for the velocity of the ftone's center of 

gravity, and z the Qxice defcended, then - being the fluxxoa 

of the time — X - will be = v. or — X i =; vf, whence 
3 V * 3 



V s: a V ^, and applying z, we have -v — = ftuxioa 
of the time, whofe fluent v — , when z = 60, is = a^ ai"* 

XQL QuBS* 
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XflL Q^BSTioH 323 anpmrti^y JIfr* Heath. 

Say ui xSh. at' i^' (the time of half a mean lunition) 
: \ (the moon's fi^rfape at moil feen enKghtened]. : : xo days 

(the time after coniundtion with the fiin) : ^ . ^ 

'^$86319 &c. parts of the moon's furfecc then fi?en en- 
lightened = 3^45609437 acres; the mootL*)i whole furface 
being 9584476353 acres. 

Put a =c lunar mountain's beij^t 2= j^ 

AR = 3 furlongs,.x = AP^ any inde- "^^ 

oaice part ot tM cydoid*s axis> then 

^P=:^tfx — PCX, whofe fluxion is 

^- "^1^^ X X and flttxion arch AB 

« fiuai. MBss ' ^^ .1 . whence flu«. mE+1bJ =? 

.flux. AfP a6> = x\/^^^, whofc flUent jr = ^4;^ ^ - 

^ ^ il •. .^._4U^^-4il.^&c. by feriea; F^^^ 
3^ 2>oa* 5^^* 576«* 

# =: » X 3-1416, then it being known that xfn/-^ is'^the fiux- 

of the cycbid's arch, cyxs/- will be the fluxion of * 
curved furface, by the rotation of the fpace AMP about' 
AP» whofe fluent found is a^x — "^^ "^ "^ "" ^^4^* 
*-. -JiL. •- 6tc. X r M the curved fuperfici^j which when- 

. aa aa aa ,, 5^^ ,- ftp, >g 

x=^, becomes 1^^-- T "^ 6S "^ S;^ ^^SS^'^- 

^...3.=t..><--- J - i - ~- i4 -^-'^^^^^^ 

=2 tftf X ix-3617 = loaa-553 acres, or loaa a. a r. ^•48 E-^*^ 
«iaatttky of the hiww »ouniaiii"S iurfact reqiwred. 



Solution 
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Satluthn fy CuHofus. 

I^ J rrforface, AP=;x, PM=:y, AMtz z, AR^if, 
.r = » X 3*i4i6,; then will z = '^w\> and / = c x PM'y. 

irvi y^ . And s = -2^^ X ^^iJl^ + ftu.- ^%/?, 
* 3 » 

But (by rule S p. 50 Emerfon's FIukiods) this fluent is s: 

_ ■__„ , _ • uy ___ ' 

a,<: i/tf X 4- «<:^7V^^--^;f,becaufet' ==—=========-. Whence 

£orrc£ted, s =:1£^±*£^ V^^l-'^;c4•.»ct^Vtf;f^l^Hf . 

3 « ^ ^ 

■Mid when *= « , theinrhole far£ace=r-.— r — caa'SixVid^etu. 

C. Bumpkin's folution, ^^eexog with the Above* came too 
late to be inferted ; which are the only folutions dtat i»r 
received to this queftion, except the propofcr's« 

Thff Prize Question anfmer^d hy his ExceUeny 
Sir Stately Staff. 

"The equation of the curve defcribed by the es^gle, is %» 

r= — —^ — , comi»3ttng x frOm the point 

^here the purfuit ended, y being an ordinate at right angles, 
./?= f , arfd a an invariable quantity to be determined. More- 
over, if the variable dirtance of the eagle and kite be ~ ^, 
,iarid the diftance of the kite, from the poiat where x begins 
c=: z, and / and c be the (kie and cofiae of 60**, we have, by 

' z 
•the nature of the curve, ftx=:cf, xx — azjc + zz -{-yy 

= dd; aftd at the beginning of flight, when z = 230*0 yards^ 
rjr = /x; at which time, as it is proved from thele three 
laft equation?, d = 582*3 yards, the eagle's diffance from 
the kite at firft fetting out, x = 33i**» y = 573*6. Now by 
- putting thefe values of x and y in the firft equation, a is de- 
termined =96 7*1. 

At 
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At the lowed point of the carve, / : ^ : : i : ^ = ^, and 



/ 



/ : jf I : c : S? = X — s* therefore 2 = ^ — ^, by means 

of which, and the former equations, x and y are found cor- 
refponding to that point; and then, by a (hort computation, 
the eagle's neareft approach^to the ground = iiy'S. Her 
height above it when the chicken began to fall, is found = , 
Xi9*7 (by means of the former equations, trigonometry, and 
folving a cubit equation) and the eagle's diltance froin the 
kite, at the fame inftant is found = ajr; yards; and laftly, 
the whole time of flight = 9*44 feconds. 

N. B. The data (hould be correfted by writing, ivhen after 
5 feconds .flyings inftead of, luhen after fame time Jhing, 
The whole operation requires too much room to be inierted 
at length, ^E.F.^ 

We wonder at fome perfons for fending <:riticifms on the 
impropriety of this queiHon, who did not underfland one 
ftep of the procefe in giving a foluiion : but like the author 
Qf the fham dodtrine of ultimators, and the Irifh conjurer 
who raifed the ghofb of dcfjarted quantities, prove to be 
mere cyphers of mathematicians, whatever they may be in 
their own element. 

The Prize of 11 Diaries vyas nuon hy the above Anpiaerer^ 
and that of I by Mr. Baker. 

The Paradox anjwered hy C, Bumpkin only. 

Put m = mafs of each ball, ^ the velocity of the ftriking 
ball before the ftroke, iw its velocity after the ftroke, iTthe 
velocity of the balls impelled, and c = cof. angle made by 
the/pain of the ftriking ball with that of either of the im- 
pelled balls; then m^w + i.cmv will be the quantity of mo- 
tion after impulfe = may the quantity of motion before the 
Uroke given. Moreover, maa = ni'ww -^ ^fnvv, as is 
proved by Mr. Mac Laurin^ in his Treatife of Fluxions., and 
alfo by others. By which equations (expunging «w) we get 

y — ^^ — > *°^ *^ * maximum when c =: Vi. From 

whence it appears that the balls muft be laid about % inches 
afunder, for the velocity, after the ftroke of a diird bid!, to 
be the greateft poflible. 

The 



• The above Ibiut'on will be evident by reading pro^. \% Simp. 
Flux. p. 51^.' 
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The Eclipfes calculated for IJS^* h 
Mn John Smith. . 

There will happen five eclipfes, three of the fun, and two 
^f the moon, in the following order : l^he times and Ap- 
pearances according to the meridian of London. 

1. Of the moon, on friday |un^ 8th, ^t 3 minates paft 6 
ai night, vifible and total.* 

a. Of the fun. On friday June %2d, at 451010. pafl 6 at 
tnight, inviiible. 

3. Of the fun, on funday the i8th of November, s6 min. 
in the morning, invtfibte* 

4. Of the moon, on fundav Dec. ad, at ^x n^io* pafl4 in 
the morning, vifible and total.f 

5. Of the fun, on monday the 17th of December, at 
^7 min. pail 6 at night, invifible to any part of Europe. 

The quantities of the vifible eclipfes are given by the 
above ingenious young artift as follows; which are very 
correal, as appears by the calculations lent us by others. 



* The lunar Eclipfe of the Sth of June was obierved in ^arry 
'Street in the Strand, London, by Mr. J^n CatUnj and Mr. Jatncs 
Short f F. R. S. 

Emeriion, or end of total darkaei^ '9(1. 4510. 9« 
End of the eclipfe — — to |i 30 

t The total Eclipfe of the ttioon on the ad of Becetobcr, was 
'obfcrved in the Strand, London, (about $" of titnc W. of St. Patfl's, 
affd >7" W. oF Greinwich Cbfcrvatoiy) by ©r. Bev'a ^nd Mr. Jamef 
Short, 

' A fciifiblc penumbra ^-^ — ' 4h. jjtift. os. 

The eclipfe judged to be^in — 4 3< 50 

Total immer(}on — — — ^ S 3tf 5 

Kinerfion ^— .— •— — • 7 *4 33 

The cndjiot obfervcd. " .- 

B-rary Math. Vok H. D d • 
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Nenv ^eftionu. 

E QjjEST. i2^,fy Mr. T.Cowper V'WellingBorough, 

Near Albion's centerj, in Northamptonfhire, 
Where bleating flocks-on erery iidd appear^ I 

Stands * Wellingborough, -j- known to ancient kings. 
For mineral . wa te rs , and &I db rious fprings : 
Here.wholefonJe air> and a rich foil iribu&dr 
With crops luxuriant here the fields abound. . 
The fouth-eafi Hde the river Nen slides through^ 
And fpires beyond > admiring travellers vie w : 

Three neighbouring ones, which I (hall t here difclofe^ 
Shaded my cottage, as bright Phoebus role* ^ ■ 
Strait from my houfe, next Higham, o'er the plains^ 
I meafured twenty-four of Gunter*s chains; 
Where atTun-rife, on the folftitial days, 
Irchefter fpire obfcures the folar rays, 
Gte February's Seventh, the rifing iiin difplay'd,, 
On the Tame fpot, aview of Rulhden's fhade. 

If lines from Ruftrden, and from heace be drawo^r 
Tliey.will at Higham a right angle form. 
Each fpire's true diftance from my houfe explore. 
Counting refraction minutes thirty- four. . 
•Lat. s»Pio*. 
t For the red wells, vfhoCo famovs fenative waters it's fald w^l« 

conducive to the conceptioa of king Charlea JI. when king Charles I. 

and his royal confort the queen viuted there $ when there was great 

sefort •f nobility to drink the waters, as there is of the counuy 

idhabitants at this day. 

f With Irchefter, the nearcft, o» Jan. the jsih^ Ruihden^ th«. 

temoteft, on Feb. the 14th, ami with Higham Ferrars on March 

the X 3 th, the center of the fun, at riiUg, appeared in a right litie 

at Wellingborough. 

H. Question 326,.^ Mr. Chrift. Mafon, Surofyor H 
the Right Hon. the Earl ^Nol*thaoapt6h. 

, Suppofe the radius of our earthly fphere .\ 

To be four thoufand miles, or very near; c > 

Then iit materials let us next pre]>are, ^ 

To build a pendaht caflle 10 the air ; 
Rais'd to fuch height, a baH let 20 from thence, 
Is falling takes the time found lies from, hence, ... 

P d a] Ingenious- 
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Ingenious artifls, tdl me what degree 
The ball*s velocity at ground willoe ? 
The different gravities next make appear^ 
Betwixt the ball below» and in the air ? 
If at the caiUe we fuppoTe an eye, 
HQwfar can that the diftant furface fpy?- 

HI. QuBsitioN 327,^i^iWr^W.Jcpfott ^Lincoln. 

Required two general theorems, with their inveiligadop, 
to determine the leaft triangle^ and kaffc coo«, that will 
cireumfcribe any fegment oi. an ellipfis, and fruHuin of a 
fpheroid, when the dividing ordinate is paiaUel> and in any 
given ratio to the coigugatie axis ? 

IV. QuESTtoN 328,. by the Rev, Mr. Baker .j/'Stickney^ 
Lincolnfhite. 

To what height will an exhalation afcen<!, whofe ft>ecific 
gravity is, at the earth's * farface, equal to half that of 
common air,, but decreafes in the fubtiipiicate ratio of the 
ipaces afcended ? 

* Ftuxortienfts fays it maft be a mile, or fome diftaflce-from the 
iuifacc, to make it confiilcBt. 



Question 329, ty Mr, J Powle <?/'Salop. 
se Tpheres of brafs in conta^, whofe diameters 



V. 
Three ipheres of brafs in conta<^, whofe diameters are 
t, 9, and 10 inches refpcdively, fdpport a fourth fphere, 
weighing i%^ pounds; what quantity of weight does each 
fupporting fphere fuftain ? 



VI^ Question 3^0, by Upnorenfis. 

To determine the path which a philofopher niuft defcribe, 
paffing between two fires» at d diftance from each other, 
and one fire n times as big as the other, fo as to £qc\ the 
leaft heat poifible ? 

' VIL'QuESTioN 33 1» by Mr. Chrift. Mafon. 

There are two bridges over two diflFerent channels, having 
flood-gates underneath them; one Has four gates, each 4 feet 
% inches wide ; the othej has two, each 3 feet 9 inches wide; 
there is lool. a year paid as" water-fcot by lands which thele 
channels help to drain : A mean depth of 45 inches was taken- 
*t the .greater bridge, and ia inches at the le/Fer ; the beds 
of both chanaeU are Aippofed to indifle alike in theif leveU 

or 
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or declivity; what^ part'of the lool. mult be allotted to each 
chaimef, according to the propprtiott of water which ^ey 
relpedively difcharge at the aferefaid depths ? 

VIII. Question 33a, fy Mr.Powh. 

Xx 

An equation of a curve i$; exprefTed by ^ = ■■■ . is 

^rr + xxj 
(where ^ is the hyper* log.of *) : R^qwLred aa exprefEon of 
its area in finite terms? 

IX. Question 333, l>j! the Rev/Mr, Baker. 

What is the content of a caflc, whofe head and bung dia.-* 
meters are 36 and 40 inches refj^eiftively, fupjaofed to bfr 
formed by th« caffifiwn eliipfe revolving on it&priocipalaxci- 
Wihich is J u ft four- thirds of the caflc's length ? 

• • _ / : 

X. Q^tsrioi* 334, 3>' Diftator-Rbjfferifiif. 

Three Irifhevi den ce^i namely, a pedant', a pri^fl", attd'ari'^ 
aWerraan, offer their attendance to the plaintiffs attorney; . 
OD a trial at Weftminfter-haJl, for the rewatd of half a. 
bogihead of wine 'the pedant can drink it out by himfelf in 
2} days, the prieA in 10, and the alderman iatj, when thfe 
diuys are labours long: Quere, in what time can the pe- 
dant, prielt, and alderman drink out the whole, drinking, 
together, .when the days are 10 hours long? And What wiU v 
be each evidence's. fh are i 

XL QiTBSTio^ 335, hy M4/^crDickey^ 

If id packs of cards and 3 pa<:ks of knaves are of equal* 
ralue with 9. packs of knaves and 4 packs of cards, what will: 
be the value of one pack of 'knaves? 

7j$^ Prize Quest j 6s, fy Mr, Turner o/BrximptoTig 
near Rochefter. . ' 

. Three towns, Ay B) C, at which raak« no wonder. 
Seven, eight, and ten miles are exa(5lly afundrer; 
A thoufand good people in A live alert,* 
In B and C two and three thoufand expert; 
Religiouflr bent, muft on Whitfield attend, 
And wou'd chufe him a place, a la mode, for that end ; . 
Where rauft heboid forth, that, in preadbing to thofe. 
Ail walking to hear him fhall wear out leaft Ihoes ? 

D d 3 ^itfiicnr 
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^lejlions anpivertd. 

I. Question 525 anfivered hy ihff Propofer. 

LET /, /?, and // reprefent the iituation of the fpircs*. 
Ircherter, RumdcB, and Hicham; and /f", J?^ the place* 
of obfervatioo at WelliD^borough, and next it 
and Higham. The dedmation of on 6ch of 
Jan. lait at rifing was ao^ a%' S. with which the 
complement of lat. of Wellingborough 37^ 40' p 
and 0's zenith dilbance 90^ 34', I find (per 
0>herics) the oppofite angle, or 0's azimuth 
fiom TV. when his center appears in the ho* 
rizon == 114*17'. In like manner, the 0'$ 
apparent azimuth from N. at rifing, Feb. 14th 
= 104* 19' , the difference of theTe 19* 58' = 
Z. IJVR. The 0's apparent amplitude Mardr. 
J3th was 3" 7' N. Therefore the Z. RfVH = 
17* 36^ Sun*s apparent amplitude on the winter foIAice ii 
39» 44\ and on the ixth of Feb* 15® 53' S. Confequcntlyf 
ihc^IBH=:42^Si' AodARBH= 19* o' ; from whencer 
-with the meafured dillance BIV (by plain trigonometry) IV I 
Is fovmd = % miles, 1 furl. 29 pol. /yR = 3 m. 7 f. 39 p. anff 
IV H = 3 m. 6 f. I9p. required* 

Mr, William Sittton*V Anfi)>tr to the fame. 

The viCble amplitudes of the fun, at rifing, VIZ. 
Dec. icth 39** 45' > From whence the diff. of ampl^ 

Jan. 6ih 34 aj C fnnrh tudes from Jan. 6ih to Feb* 14th ^ 
Feb. nth .15 48 C ^°""* ao«» 18' zzjLRWL And the fum 
vFeb. 14th iz ST J of amplitudes from Feb. I4tl>^/' 

Mar. 13th 3 x8 north. March 13th =:Z/2^i/=i7* "5 • 

Alfo diff. amplitudes in the right line from Wellingbo- 
rough to Higham, between Dec. loth and Feb. x xth = 13** 57* 
zizAlBR. 

The diff. between Feb. mh and T4th is jLBRIVz:z i«5i% 
from whence the Z. i/^ /? = 19** 6% 'Z B JfV=: i« ibS an^ 
confcquently fVl = %m. if. 15 p. fVR = 3m.of. 13 p. f^" 
iszira. yf. 9p. 

The fame was curioufly anfwcred by Mr. ?F. Bevi^, Mr. 
Roger JVid^er^ and others. 

II. (^ES- 
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QjTBSTIOttS AhSWSRRD*: 



$or 



U. Question ^2&^ iinfwered by. Mr. Ch». Turner^ 

the propofer. 

^ofind the height of the cafile. Let * = feconds required^ 
either in. the acceleration of a body 
or velocity of found, propagated \, 
h = z^irr feet ^ acceleration of a 
body the firft fecond, c = X142 feet 
the diftanee moved over by foyndl 
in a fecond*. 
Then, bxx^c»^ caftle's height,. 

per queftion^ Hencex == t = 7f 

&conHB, and the degree of velocity 

I4J. 

' Tofih^ the proportmn of gravity*. 

Let CB zzrz:z 4000 miles =: radius 

8iven> C4^U then rr : 2 : : // : -«— , being ia %, reci- 
procal proportion. If the weight upon the earth be unity» 
the fame weight at the caille will be '^. or as xoo to 9^9 
aearly.. 

Lafihi to find the vi/uafi^ or. tangent line AM. Byj^ E. 3» 
and 47 E. i, ^C* — GM*- =: JM^. Rente ^iW = 
miles and'x745 yards. 

Mr,. 7*. Canvper elegantly folved the fame-. 




35« 



Anfwered ij Mr. Roger Widger ^Plymouth. 

Put a =1 149 feet found moves per fecond, h = 161^ feet 
defcended by a heavy body in a fecond, x = difl. of the 

caftie from the earth's furface. Then, ^ : z : : « : r =s 

fquare time of the falling, body. As ^r : x ': : x : ~ =: time 

of found returning, whence v -r '= - per queft. Whence 

o a 

. M ^ -r-^ 8ioS7'9X7 kc. feet; the reft following as in the 

above anfwer. 

Mr, JViUiam Bevil of Harppvjell has calculated the lame 
in the like mannen 

I III. QU£S* 
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jjjT Laurie 1* S'iariss. IH^ath'l tJS^ 

III/QjBSTfoti 317 anfivcred fy t^fffroffo/er Mr. iepfdh. 

"Lti AB-pia^^ CD — lb, 6^d (which- by the data will. 
ahrfiiy^P te a- koown quantity) ^c^^ rtl- 
= 2^, GVqx Gvzzx, OF or Oy:=iX 
■±i c. Then, by the prop«me$ 6f t4ie 
figure, VO I'AO iz AG : FO^ viz. 



= fa; 



^/'=« + 



tf<2 



',AF:=:a' 



aa 



xzSzc' 'x:±zc' 

and, by rhjC properties gf ag ellipfis. 



tfif 



^^ :: /? + 



aci 



'A a- 



aa 



x± c 



^3 ^:^4^zsEF^, therefore ^F 




7+?* 



'x±c x±:c 



'-'' -^,^diri^z=x:So 



X :±: c 



: Now, by fiitf. As, 



y;=ttf — ^i*" 



X :±: c 



xy is a minimum by the queftion, . v bxx t^^ 



butv 



or 



xztif' — aa 
is aIfoamtnii3i^nD,which in fluxions 



flr c — ^^=^o > or *xd=3c* = a^tf — acr, whence * =: 
k/ %aa 4- — di ^> the thcofcni fo^ fiodmg the Icaft iri- 

Again, let ^= 3'i4i^> and X 



or 



^ is a minimum. In fluxions x^x±:^ Acx^x^r 

3c»x»x— 3ftf*x*x = o, V x* =±=4^x' + 3£lrU£^ = O, 
or x» db4cx = 3<?* — 3^*> whence ;tf=.V'^^* +<7*=fc:ao 
the theorem for finding the leaft cone. 

- This 
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KQl49i- Qj7BtTio.irs Ahsws&£0. $os 

This gentlefllan informs us thatfeveral ufefulcoroUarics 
may be drawn from 'the above general theorems, which he 
promifed to communicate for public benefit. And as we find 
him exceedingly well qualifiea^ we (hall diflinguiih his per- 
formances. With a due regard l^ad to them* And we hope 
so ingenious contributor will take offence at our preferring 
what excels in tlus Diary, as it is^ the only means of im- 
provement. 

Tie fame Qucftioa anf^wered ly Mr. William BcviT. 

The. ratio of the dividing ordinate to the conjugate being 

S* ven« tl|^r difladce from^eacb: other is readil y found ,. which ' 

ftaiiffe call d^ and let a = femKtranfverfe, b = femi- 
conju^te of that ellipfis, and. xzzOV. Then, per conies, 

X : » -.'. a :fz^ OF, a -'-j =:GF. x-"-^ = FV, 

aa : bb : : aa : — X ^^ — ' — = Ar*, 

XX aai x.x x 

; - ^xx'—aa^ :: x ct: / : -^^-^^ X bVxx^^^'^HG, - 

X XX — aa 

" -aL.' ■ v.* ' 
then ^ ^ ^ X bVxx'—aa = area A HTl or HIv, 

XX — 'a,a. 
'which is a mini'mum ; fquared and put into fluxions, 4 x ' x + 

Jtdx^x + ttd^x^ -^ 4d^x X XX — tf<f — axx x x=t: </l* 
=s c. By redudlion, xx zfc </« = %aa, whence x = 

iV^aa^-h dd ± -^^L theorem for the kaft triangle. 

Now put 'a6i8 = r, then -:■■' jl. *- x xx -^ a.a x ^bbt * 
XX — aa^ 

X "^ A 

= the cone's folidity, which, or -> , is a minimum. 

XX — tftflT 
I n fluxions, and reduced, *xdb tdx = ^aa, whence x = 
Viaa-^dd :±i dy a theorem.for the leaft cone. 

IV. QvEsyiON 3.28 an/utereJ by the propofeT% the Rev, 

Mr. Baker, only. , , ; 

Put. r =: 4000 miles = earth's radius, - — ^ii- = a (pace ' ; 

_ ' 3 X 1760 \ 

afcendedsj x, ^r'* denfity^at the earth's furface = d. Then, .h 

per A 

\ 
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5o* Ladibs*Diaribs. \_HtaiF\ 1751. 

per queftkn, that of the vapour there wiit he =+<* And 
•»''■ : i"^ :!;. 4i/ : — -. =r its dcnfity at « height. But fron»^ 

page 96th of Mr«^meffoo*$ Fluxions^ we have ^ xnu&bec 
beloogiog to this log. "^^ = — ^ , which reduced* ac* 

Gordiog to the nature of logarithms, gives - ^^f l.S=i 

I* *, whence, by a table of logjinthlftsV * ^ 7'V6j.»Ue», th«i 
height required. 

V. Qu CSTION.339 anfiueredhy Mp^ ^^<%^* 

For want of toom for the proce&, we only ii^it the* 
(6 0614*) pounds fup-C 8^7 
numbers, viz. -J 3*1696 ( ported by the < 9 f inch, diameter.. 
C»'669 jfglobeof (.io> 

Mr. Ponvle^ the propofer,^ did not fend us his folution, as:; 
lie propofed. 

VL QuBSTioH 330 anfwtrtd by W^toiri«nfis» 

Let F be the -greater fire, n times Bigger than /the leffer;^ 
/= Ff, their diflance. 

At any diAance, draw j4 B parallel, to* 
F/i thcny fince the philofopher mufi pa6^ 
every line AB^ we have only to find that ^ 
point therein, at which, if he flood ftttt> 
ne fhould feel the leaft heat poffible from Q 
both thefires. Suppofe P^ be that pointy, p, - 
and drawing P^-LFf; call f J^ x^ f\ 

P^ y; then — ? — 4. -^^-^^ '■ > 

exprefling the heat of both fires^muft be a minimum,, j beingi 

given, or feme conftant quantity, while x Is variable, the. 
uxion maderro will always (hew the relation betwixt x 
and J'. 

The fluxion of this expreffion^ when y =: o,. is- - ^ f*- 

%dx — ^xx. , dn^ , d , , 

1 - ^ o, where x =: j ; whence — • — y is the 

J—T) 1 + ^T r + «T 

^hifofopher's drffauce from the leaft fir^, dif6(»y kletwliit 
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.both firca,maving along the curve .P^, to be roafted qn both 
fidei aiSkM. Mr. Ponvic'sMutuiSL ^ves th€ fiunc; the bm* 
emitted being diredtly as the-twp iirei^ ^ftW invcrtly as tke 
Xquares of their diitance. 

Mr. Sutton and Mr. BtvU fettt us their £>imtoi». ^ 

N. B. Tbepoint p.beiJ^g found for the vertex of the curve, 
.4ind Fp vndfp being ift a given ratio to each other, si any 
other diftaoces from the curve to the greater or leffer fires. 



PFsLuiiP 
xurvc wil 



I P/^ be.fupDofed in the fame ratio, the pathof 4he 
rill.bea circle, as obferved by Flnxionenfii. 



VII . Qv EST w) N ^31 afffwered hy ©ritaniiicus. 

aoo iaches, the breadth of the greater channel by 45 its ^ 

^epth n 90C0 fquare inches the area of the fedion; and 90 

inches the breadth of the leffer channel, by 24 its breadth = 

ax6o i<|uare inches the -area iof its i«6lion; the veJocfty of 

^;water moving aloqg each channel is as the Iquare roots of its 

^depth, refpedively, viz, w^Vas =^'7o8 and v'24 =4*^99 

fere; therefore 9000x^^*708 and m6o x 4*^.99> tn* 6037a ana 

S0582 the momenta, are nearly as the water refpedively 

•difcharged by eat5h channel, in the fame time ; therefore the 

.;.grearer channel pays 85 1. is. 8d.4i.|xl> and the leflcr 14K 

.188. 3<l.Tifl4» required. 

'3J.B. Greater 7 «-jjjyg j 88^1- rafs. f are the propofcr's numb. 
.Leffer .J ^^ ^\ 11 7 ( who fent no procefs, 
«oo 

Our ingenious friend Mr. Hulfe, correfponding with the 
rpropofer, has fent us 881. '14s. and iil.^s. pearly, for each 
, oridge to. pay ; correding the propofer's nuntbcrs. 

iVIII. QuE^Tioi* 33ii anfwered hy Neu'tontenfis. 

*Sincc y = •, therefore jjcss — — — , and fluent 

fcfyx:=: X^/rr-^ xx — /, whence (p. 58 Hmerfbn's Flux.) 



rrx 



tod / =2 ^rr + XAT + fluent ^ j 1— i. ; and fluent 

XA/rr-^xx 



rrx 
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rrx ^^ _j^!^ by thctablei8 = ::i^> 



«Vr r -h ^« ^i + rraf"* 



Ixlog. 



!: J. j!Z±!L£. Therefore the fluettt of ^** = 

Tir;.^7r+l?^+2^ X log. ;j + v"— ;jl—- 

n B. There is no more dif£cult7 where furds are con-^ 
cerned, the procefs being the fame as in fimple quaomies. 

Mr, Po^Ie fe nds IT^^.Vrr-^xx + a'joajr k log. 

IX. (Question 333 anjviered by the Propofer orjy. 

' Let F,/, be the foci of the genef . ellipfe, BC^b^CE^h^ 

= r, y^£:=v, Fr = z, BF 
s=*, 5C=3F. Then, by the 
«gttre,.i»*-2*3-5£lf= 

and r = ^v* +3^» J/J^'J^l' ^r^ 
c^uftFG^G/^JFyDF, 

and x»4-r = FC^S.alfo 
elliptic pr gperty ; therefo re ^ 

r«. Hence ^r=Vr* -+- 42* 4- 82^* + 42*^* — a2'-• 
JJ2X — x* , is the equation of the curve. But when ^ = A, , 
then, per queft. * 4- 2 rr,«t>, v x = »v — z. And fiibfli- 
tutine the above values of r, *,>, and 2, in the faid equation, 

° la -ill ^^%Lt I* 




we get, by redoftion, v* + ^^x ^ „4 — ; "^ 

— ^IszllL^. whence, in the.prefent cafe, i> = Ta*i4^, or 

3a'9i67, which laft value is the true,.beoaufe v cannot be 
kfs than A. Hence we have f = 74»'o8365, 2 = ^^4955 ; an<l 

by 



• Mr. P6wlc*s Aacnt is right, and Newtonicnfis's would be the 
Ciide if the latter part V)f it wcra drawn into r» as it ought. 
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Ro. 4S, QjT, ESTioNs Answered. $0^ 

by fuhllitut. for the known quantities;^* = v^tf* •+-^;c4-^*x* 

— d — ex — X*. WhQvefoTQ py* X zz p X \^a^ +^x + c^x* 

— dpx — cpxx — />x'x = the fluxicn of folidity between 
j4 and F; whofe fluent, when properly corredled, is 

X p ^a^"-^b s*-f-<:*x* — ^ + ^^ ^ ^ — x ^ x hyp. log. 

-7 ^aF^b dpx^\cpx-^ypx^, 

whiclv, when x = BF^ will be 5445*9815 inches. Again, 
putting X = F H, y=. H Ky and proceeding as before, w^ 

ji[et/>y*x=/>;c\/^* — >x-ht ^v* — ^px H- cpxx — px^x =2 
the fluxion of the folidity between /^ and 6*, which differs from 
the other fluxion in nothing, but the figns, confequently its 

correft fluent is difcovered to be r- >< P V« *-^x+tf*x* 

4^* 



■1- 


4C^ 




■iV 


X 


hyp. Ic 


2C 


^+2^\/^*- 


"hx 


-hr^v* 



%ac — r i. r i r- 

= 2 z 116*2054 when x = CF, Heoce, the content of the 
wholecalfcin J^^ j gallons [j'^i^^.^^g ^^.^. 

X. Q£SSTio« 334 anpwersd by Mr, Steph. Hodges of 
Wellingborough. 

The proportion of the quantities of wine drank by the 
pedant, prielt, and alderman , in the fame time, are as i, Va, 
•^j. whole fum = 3. Then fay, inverfely, as i : 12 : : 3 : 4 
days = 48 hours when the days are 12 hours long == 4 days 
S hours when the days are but lo hours. 

By dire<5t proportion, fay, 
gall. gall. 



As 3:31*5 



Cv *) fio'5'^ pedant's O 
:: -J 1*2 > i -j 12*6^ f prieft's > allowance* 
C *8 J k. 8*4 3 alderman's ) 



zrs 
Mr. T, Convpfr o£JVeIlin^bormgh anfwered this queftion 
in the fame concife and artificial manner, as did Mr. Jofeph 
Orchard^ oiGofport, in Hampjhlre. 

Diary Math Vol. II. E e Th^ 
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T^he fame anfviereihy Mr. Will. Smith, ^ f Churchdowxij 
near Glouccfter. 

V 

Put jf = time th«y wiU all drink it in ? z« x x» =: 144 =tf, 
i 2 X }9 = 120 = i/, .» X 15 =: /(, iv = half the hogihead. 

Say, tf:«w::*:-«~;rf:w!: x:-^"* ^ •*»'••» • -y^ 

the fcvcral fh^rcs coUc^cd =:'»^ + :^ + 2^=rw. 

^ ^ ' 

ehd 
Whence ,x = T^jT ^ i i = 48 honrs when the day ts la 

hours ^ 4 days 8 hours when the day is xo hours, 
gall. gall. 

\^x^ ^ pedant's T T 10*5 ^ 

ficnce 3"^f prieft's > Share 3'a"6> as above. 
^ttWJ aWerroan'si^ C 8*4!) 

Mr. William Dod^ of Brampton^ ih Cwtiherland^ folvcd 
the fame, exadly to the truth, and fb did feveral others. 



KI. Qo EST I OH 335 anfivered by TW^rr Billy Branchy 
^tlochefter. 

If xo p. cards + 3 p. knaves = 9 p. knaves 4- 4 p- cards. 
Then, by rcdu<aion, 6 packs of knaves is of equal value with 
j^ packs of cards ; when(;e tlje value of a pack o£ knaves Ij, 
only a pack of card;;. 

The pRi 3t£ QusjjOH ^nfiaered hy Newtgnienfis. 

J.et A^ B. C, be the three towns, D the place of raectiffg 
jfouchi ; and fiyjpofe any of the diftances, 
as aD to be ^ven, and with the radius 
JDy defcribe the circular arch GDnti^ 
and let £ Z> F be a tangent at D ; draw ^ \/ 
ADrJh and take Dn infinitely iinall, und 
draw the lines BD^ Bn% CUy Cn^ and 
5vith the radii B /?, (7«, defcribe the fmaH 
arcs ney nf\ then De is the increment ^ B^ 
BD, and Df the decrement of CD. 

Let BD z:z .vr CD zzy, AD = z, and 
4fr, bf c, three given numbers % 3,4, in C 

.proportion as per queftion, (4000 people 
Jiving in the town A^ as the author informs me, inftead of 
XQop the printed number) i'o that ax + by+cz maiy be a 

minimiim. 
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J^o. 4^* .QjiEsr leit s Am tWERSD. 31^ 

minimum. Then, fince z is foppofed conrtant, wc liavc 

4f Jf + ^jr =: o, and /» x =: — ^, or x : ^-^y :: b : a. In the 
two right-angled triangles DncyDnf^^ whofe common hy- 

pothenufe is />«, it is as Z?^ (x) : iJ/'C- i) xi %.Dne\%,Dnf 
i: bi a\ but Z.-D«tf = eDJ ^ BDni^jand Z^Dnf-=x 
mDf or mD^*. Whence ». ^/)« : s^ w2>(7 i i b \ a^ 

, s. C/)ot 9.SDm 
and = — r — ■', 

After the fame manner it may be proved, that if;' be flip- 

poled conltant, = — * • v when ax^ -h by 

. s.CDm %.BDm s.CDB -- ^ 

+ rz IS a mm. ■ ■ = ■ ■ . ■ ■ = — : . Tbcre- 

^^ a b c 

fere, if s. CDm s v, then ^ v ss 9,3 Dm^ and -tr s^ 

s. oi^/xr '^ SDm their ium. Therefore tfce problenr comc» 
to this, To find tht AQX^m nubtfe fine is v, and ^ BDfll 

nnhtftfim is - v, ^ ihtit - v wiii/ ^^ thefiut qf the funs 

CDm 4- HDmr And Z C'i^w is cafily found by Mr. 
Heath's method in the Diary 1738. 

N. B. Z CD flsr is nearly 29'', 

Nov, all the pans of A AB C beiii» gif«>t, together vitii 
the angles ac 27, all the cGftances AD, BD^CD a^ easily 
found, viz. JD = a*6> 5'/> = i"oa, CZ> = ^^4- C^ec 
Konayne, prob. ix p. 363.} 

The fame anfvDcred by WaltMiienfis. 

Let ABC lenrefent the three towns, aod ktihe iittmber 
of people irt >^ be <r =3 4000 (corre^- 
ing the printed nvmber); in w^, A s? 
aooo; in C, <: = 3000. 

P the place of meeting fought.. 
Draw AP, BP, CP, and ^ith the 
rad. APf on the center Ay defcfibc 
the ZTc oPq, A point being now 
fuppofed to raove along the faid arc. 
Itnea drawn to it from B a»d G w«]l. 
be concinnaUy variable. Let the point 
have moved from P to p, over ^c ^ 

indefinitely (mall arc P/',, draw Bp, Cp^ aad with tl« iadfi 
Bp% 6p, deicnbc the fmall arc* Pw, pn. 

E e a Thea 
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|i» Ladies' DiARi ES« IHeath^ •175»- 

Then 3 times B P plus c times CP be- 
ing a minimum, b times /;/;>, the incre- 
ment of BP^ will be equal to c times 
Pn, the decrement of 6T ; therefore, 
the right-angled triangles ^a^Pr, APsj 
Ln.ide by letting fall the perpendiculars 
^i r, As^ being refpedively fimilar to the 
ImaJl right-angled triangles Ppu, pPm^ 
the fine of the angle APr, or CPd^^\i\ 
be to that of Z^APs^ or /? Pd, as ^ to (T. 
In like manner it is proved, that the fine 
oi Z^CPs is to that of Z CPd, as a to 
3. Whence it follows, that if a AEFG be conftru<5led, 
whofe (ides FG, EF, and £6", are as tf, 3, and c refpec- 
tively, and two circular arcs defcribed without AJBC^ 
one upon the fide BC, capable of the Z£, and the other 
upon AC, capable of the Z G, the fupplement of thof e arcs, 
when completed into circles, will interledl each other at the 
point Pfouglit: And AP will be founder 2*^96 miles, BP 
ST 5-OC9, C? = 7-625. ^E.F. 

Corollary* If a, 3, and c be equal, then two fegments 
of circles defcribed wiihin the A ABC, on any two fcalcs, 
each capable of an angle of tio**, will interfeifl at the point 
required, according to Mr. Simpfon's new do<5lrine and ap- 
plication of Fluxions, p. 26 and *;•. He has inferted and 
iblved this our quellioa at p. sos of bis dodrine aforef^iid. 

, Mr. W. Jepfon fent his (blution, whichj with Dr. ^ihiuz 
and two or three more were all the folutions we received. 

The Prize of i% Diaries nvaj nvon by Newtonienfis, and 
that of thy Dr. Quibus. 

The Eclipfes calculated for iys^9 hj 
Mr. William Sutton. 

There will happen four ecltpfes, two of the. fun, and two 
of the moon, in the following order : The tiroes and ap- 
pearances of the vilible ones according to the meridian of 
Warwick. 

I. The fiin eclipfed on tucfday May 14th, at 4^ m<mites 
in the morniiirg, apparent time of conjundion it) the moon's 
orbit; will be central and total to the eaftcrn parts of Afia 
bounding on America; but inviliblc at London, or to anv 
part of Europe. ' 
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No. 4S. 



Eclipses. 



.313 



a. The moon eclipfed wednefday May »9th„ at one in the 
morning. 

Il* IB. 

Beginning aSth May 11 44 P. M.^ apparent time. 
MiddJe %oth — I «6 A.M. f j^-^^ cdipfed on iFiC 
Ecl,pticj>pppofit|_^ 131 ^ IbuthfidciQ^/ 

Duration — — 



I 36 A.M. 

3 8 
3 «4 



IBeg. 


Mtd. 


End 


Dur. 


Dig. 


h. m. 


h.m. 


h. m. 


h. m 


i 


xa »i 


» 3 


3 4^ 






8 a8 


10 loii ,51 


J *3 


10 3. 


1% II 


I 53! 3 34 






28 


I 3 3> 


'. 4 


10 ; 


11 58 I 38 3 i; 


; 18 


LQ ir 


tr 56 


I 35 


3 14 







Calculated by 

r London 
Mr. Randies, •< Barbadoes 

CWem.Shropfli. 
Mr. Hulfe, Chefler 

3. Sun eclipfed on thurfday November /th, at 57 minuTes 
in the mornings equal lime of 'conjun<5tl4)rn ia the moon':* 
orbit; invifible at London^ but will be a conital ccKpfe to 
Ibrae parts of the globe. 

4. The moot> ccKpfed on thurlday November 21!^, at 9!:. 
45 ni* ecmal time. 

h. m.. 

8 26 ^ apparent tin»e» . ^ . 

Digits eclipfed on the north &dt 



BegiDning — 

Middle 

Ichpdc oppofit. 
End — — 
Duration — 



» 26^2 

IX 10 J 

% %4 



Mr. Randies* • 



8 30 9 52! 1 1 1. 



XI 18 ' 1 s 
9 U'ro 37 



Calculated by 

r London 
I Peterfburgh 
f Lifbo», 
CWem,Shropfti. 
Mr. Hulfe, Chefter 
Mr. Cowper, Wellingberoaghl 8 13 9 3^ lo 5y 

With others, which for want of room we 
to omic 
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Nenv ^ejlions. 

• I. Question 337, hy Mr, T. Cowper ^ Wellin;^- 
horoyx^^ Surveyor^ 

The latitude explore, 

And time laft winter, when 
Day broke exaft at four, . 

And the fun rofe at ten ? 

II. Question 338, hy Mr, William Leighton. 

Two perfons, A and j9, playing at hazard, A wins from 
B a certain nunibcf* of guineas, confifHng of three places, 
whofe digits are in arithmetical progrcffian, in fuch manner, 
that, if the number of guineas be divided by the fum of their 
digits, the quotient will be 48; and, if from the faid num- 
bt r of guineas you take 198, the digits will be inverted : 
Q^ere the number of guineas won I 

III. Question 339, ly Mr, Willinm BeviK 

From what height muft a ball of 4 ounces weight fall, to 
have i|9i%V pounds force, on an inclining plane, whofe angle 
of incidence is 40** i 

IV. Question 340, hy Mr, Davis, Teacher of the 
Mathematics, at Painfwick, 'Gloucederfliire. 

In 1.1 titude of forty-eight, 
A monument ftood tail and flraight. 
Which llaift^'d was oth' firft of June, 
At five o'ciock i*th* afternoon : . ' 
When, b;y repeated trials m«ae. 
The length of its extended fliad^ 
*" '" ^Was found m ratio to its height, 
• As ninety- two ro tw^nrv- eight ; 
And, where its bafe witn earth did join. 
An angle fdrm'd of ninety-nine? 
What was the Julian period then ? 
If *twas erected (ince, and when ? 
Or, if before ere<5led found, 
How many years have fince gone round i 

QUES- 
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V. Question 341, by Mr. Bevil. 

Two men bought an equal number of fiieep, and it being 
demandtd of them what they gave a-picce f(>r each parcel; 
it was anfwered, that if the uuniber" of ihecp C4ch of us 

bought be fei^erally multiplied by — and =— , 49 being re- 

fpe«5livdy added to and fubtracJlei from each prod uifl, both . 
tiic fuRi and remainder will bt3 tqual to thefquaic of the- 
number of fhiliings gi?en for each refpedive parcel ; How 
iTiany fheep did each perlbn buy I Andwhat did each parcel 
cottf 

VI. Que ST ION 342, by Mr. Steph. Hodges, ihi ytunger^ 

In an excifeman's round. 

An oblong ciilern's found, 
The fum of one fide and on^ end being given. 

With diag'nal below. 

The contents youVc to fhow, 
Whofe brvfadth's totEe depth twenty- five is to ii^y^n, 

84 inches .= the /urn of one JiJe and one end* 60 = the 
diagofiaL . ^ 

VII* Question 343, hy Mr, John RandJe, <?/* W«m, 
in Shropfliire* .' i 

* / 
A gentleman has. a piece of ground in form of a geome- 
tncal fquare, the difference between whofc ildcs and dia- 
gonal is 10 poles; he would convert two-thirds '^f the area 
into a garden of an o<51agona) £ornri, but would have a fifh* 
posd at the. center of the gurden, in the form of an equila*> 
teral triangle, whofe area muit be equal five poles Required 
the lefi^gth of each Ii4e of the garden, and of each fide of the 
piOBd? • • 

VIII. Question 344, by Upnorcnfis. 

To determine the fides ^f the leaft right-angled triangle la 
whole numbers, whofe lejgs are in proportion as 7 to 11 ? 

IX. Question 345, by.XfotfcvjUffy^fTrvfihtKcc. 

If a bookfeller buys a copy for w J. pays «i 1, fgr paper, 
ail. for printing joo iropreifions, and lol. for advertifcmenrs 

and 
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uther contingent exigences, amounting in all to 75 1. and fells 
100 books yearly of the hiltory, at 5s. each: What is bis 
gain per cent, allowing compound intereft/ tor the time he 
Ecs out of his money ? 

Tke pRiiE Question, fy Mr, T. Cowper, cfWtl- 

liiigboroiigh. Surveyor, 

Admit the moon, on the 17th of February, 1750, rofe four 
minutes fooncr in the latitude 51** 3*' north, than in the 
latitude 54* >o' north, and was obferved to come upon the 
meridian in the former latitude 00 the fame morning 4% 
minutes after four, and the preceding morning 54 minutes 
after three; from whence her longitude and latitude at ri(ing» 
iiMhe latitude of ^1^ 3^' > ^^^^ required ? 



1752- 

^eftions anfwcred. 

I. Qo EST ION 337 anfiuertd fy Mr, T. Cowpcr, fSe 
pr(^pcfcr. 

PUT a = doe 0*s afcenfionat difference, 60^ ; 5 1= fine hour 
from 6, at day* break, or 30*; d= fioc&s deptx&om 
ajk i&^ ; and x and y the ftne and cofine of the latitude : a)fo 
4, and V the fme and c&fme of 0*s declination : % fpbencs 
hvy 'i' ^ X :=^ d and exzziavy, and iubilituting avj- for «x in 

the firll equation vjr = -■ ■ , : And alio in the other «f|ua^ 
tion putting ■ . ■ ■ ■■ for vy, -and we have ^ jc = ' "^ ' . ; there- 
fore ^ :■ ; ■</ =» '0305074 = cof. hm of lat. aod fun's decGn. 

S8« 15' 48^ And ^"y^ d =: •4Mia5» the cof. of their diff. 

or 6j^ 1' 5»*'- Hence the lat. 76^ 3^* 50^ and decUn. ix^ 
}(' is^; nfiarly*agf)eeiiig with Mr. Oibbons's acfwec. 

TmoKBM. 
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Theorem. As the fum of the fines of the fun's afcenfional 
difference and arch of time from day«break to fix o'clock, is 
to the fine of the fun's depreffion at day- break, fo is the 
verfed fine of the arch of time from fun-rile to noon, to the 
fine of the meridian altitude; and fo is the verfed fine of the 
time from midnight to fun-rife, to the fine of the fun*s de- 
preilion at midnight. 

Mr. Wiliiafu Devil lias curioufly aad concifely folved the 
fame, exadlfy agreeing with the above. We wi(h we had 
more room, to infert alt he fends us. 

The fame folved by Mr, Charles Smith <>/ Rugby. 

Put r and n for the cofines of the hour angles from niirf- 
night till day- break, and from fun» rife till noon, rcfpe^ively j 
d=co{. of 108*^ = Z 0, [fee Jig, p. 1^6^ x and y = fine and 
•cofr of the required Jatittide; u and z = thofe of declination. 
Then, in fpheric triangles Q)PZ and OZP, by common 
.theorems, rzyk^ux^dy and nzy — a ;r = ©, from whence 

zy^ux = i X = -0303071 = cof. 88* 13' -^8* the 

fum of lat. and declin. and z y + « x = i/ x — -— :2=-'4^aii5 
, r + ;7 

= cof 6j« i' 52^ the difi. Hence the lat. it^ 38' 50^ N, and 

the declin. 11^ 36' 58" S. (anfweringto yih Feb.) required; 

pioving the truth of Mr. Convper*s anfwcr. 

Mr. John M, Mr. Sutton y Mr. William Spicer, Mr, James 

Terey, Mr. Charles Mafon, Ohadiah Wit tarn oUVHthy, Mr. 

Wiltiafn Colt am at his Grace the Duke of Norfolk's, and fe- 

yeral others, folved the fame. 

IL Question 338 anfvsered by Mr, Rich. Gltbons. 

Let X, ^, and z reprefent the three digits; then, by the 
ejucHron, we have x + z = I;r, ^o ox + ioj^ + z _ ^^^ 
/ ' X +y -4-3 . - 

99 X — 99 2? = 19S ; whence x •= 4, jr = 3, and z =: a ; alfo 
number of guineas 432, required. 

N. B. This queftion is the 21ft of the Mifccllanea Curiofa 
Mathj vol. I. inverted. 

Pkihtheorcs, putting <« = 108, r = 48, makes x = — 5' X 

19a 



— = 4 ; whe/jce the number 2= 431. 



g — 4 

^ — 37 " 

Mr. Jofeph Orohard folved the fame; alfo Mr. John Fijh 
of Dart/ordy and feveral others. 

III. QWEl- 
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III. C^ESTioN 339 answered h Mr. John Afli. 
Ecce hemo! 

As fine 40* : rad. : : 4g;67 pounds force : 77**7aS pounds^ 
the momentum or force oF the falHog body =3 «r. Put « for 
the given weight = *%$ pounds, and x for the required 

height; then, by the laws of motion, 2L will be the velo- 
city of the ball arrived at the plane of the horizoo ; and (if 
DefaguKers's experiment, Philof. Tranfaaions, No. 375^ 

p. {169, can be depended on) we hare V* = ^ » whence » 

= -JT - 95J3'7 feet, required. 

Mr. Richard Gibbons folves thxt qaeftioo in the fame mair* 
ner: Thus, 

As the &ae of the angje of incidence 40* : 49'^f pooiidr 
force : : rad. : 77'a7J pounds force on the plane of the ho* 
nzoD, being let fall from the fame height. By Dr. Defagu- 
hers's experiments, an heavy body delcending four feet will ^ 
have twice the quantity oi motion it had when it began tt> 
fall (i. e. Wif (?ifert/f at the end. «f one fiot fallen) the time 
of Its falling half a fecond. Now, the Force is always as th^ 
velocity and quantity of matter, 1, e. V'ipace x matter, per-^ 
pcndicularly defcended ; putting m'^-TT'i'li the momentum; 
jjcrpendicularly defcendbd; 5^ = 0-35 pounds the quantity 
of the ball; and /=:fpace required to run through: Then 

q^s = w; whence Vs = — , and / = -i-= 9^55^'7 fe«fr 

as before. 

We received numerous otlier learned fblutions to the fore- 
going queftioA. Mr. Harland Wld^ of Whitby y makev the 
diflance to be defcended by the ball no lefs than 3S662«*4iJ^ 
feet, or 73*225 mil^ and Ibrae about as far »s from the 
moon*s orbit. 

A Diary-Critic, obferving our remark in laft year's Diary 
where Newtonienfis points out an i^upropriety in propoGng 
thcfe fbrt.of queftions, endeavours to make the difcovery his 
ovm, and is very angry at our ignorance, that we (hould 
fuffer fuch a queuion to be printed (fee London Gazetteer 
for Dec. ij, 1750). Bar he fhould hare firft confidered, that 
Mr. John Turner and the Rev. Mr. Baher, who lolved a like 
quclHon (in Diary 1750), the propofer Mr. Bevrl (in Diary 
1751), and Mr. Landenjjxk the fame Piaxy, and in what is 

called 
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/Called GcDtkfnan's Diary), are equally culpable: Thttugh 
he frequently borrows inventions and obfervations, and bm^ 
TGwed our own remark fr«om the* place above-mentioned. 
See our prize queflion for the Diary 1750, inierted in a late 
.BOOK of fluxions, p. 50J. 

To a famous Do^or^ on hit DifcoveriesM 
So modern '|>othccaries, taught the .art 
;By doiflors bills to play the'dodor's part. 
Bold in the praf^ice of jnirtaken rules, 
Prefc-ribe, apply, and call their mailers fools I 

POP£ 

Mr. Landen alio, who refined upon Mr. Turner'^ and Mr 
Bakers folution to a queftion of this kind Jalt year, now 
deters our modern philofbphers ; but firit faw the remark 
ihat we infected froni Nfwtonienjis. 

The relative forces of falling bodies .4>eii^ as the vn^ 
X quantity of matter, perpendicularly defccnded (/. e. as the 
Tedangle of the velocity; and matter) it wiJJ follow, that 
and y, diftances de^fccnded by two baJls, whofe weights 

are ^and if, will have forces, as <?^ X ^to .v^«ii' that 
is, when W is at reft, it will have no force in comMrifon 
with the farce of jw at any diftanqe defcended: which is 
contrary to what is fuppoled in the saift and 339th diarv 
^ueltions, wJiere force compounded. of weight of matter and 
veloqity, 18 f|ippqfed equjil ,tp ^ degree of preflure of matter 
.4inlufpended, tho jit re4. 

iV. Q0E.8T. iJ^o,a^cre4 hy the propofer, Mr. Davis. 

Let BC reprefent the monument, AB the fhade's lencth 
H the horizon ; then Z ^ // 
2= fun's alt. The fides AB to 
BCzsg% to 28, andZ-r^^^=: 
.99*>. By trigon. Z 0]ffO =r aj^ 
o' 37" fun's ait. and aflowing 17' 
37^ for funJs femi-diam. and re- 
fra^'on, 15** ©'3 7" — .17' 37^ = 
24"* 43' = fun's true air. 

Now, from comp. lat. 4a* o', comp. fun's alt. es"" 17% and 
hour angle from noon of jh. = 750, the complement of fun's 
declin* will be found 69^ 53' %6\ and declin. ao'^ 6' 34'' 
which anfwers to « 49** 38' the fun's place in the ecliptic, 
or longitude fropi/r 59^ 38'; and, by making proportion! 
J find. Tune ift, 5 hours P.M. anpo 965 ante chriftum, the 
fun's plaqe is « 29? 38^ o^ a^ may be proved from Lead* 
betters tables; b^vag the dfl^c wl>en the monuraent was 
^rc^ed. 

Mr. 
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'Mr. Charles Afafin^ }un. of Sappfrtou, Ghuceficrjhire^ 
finds us word, that the above i'olution was done by him, 
tliough Tent us in Mr. Davis*% name. 

Some make the lirae long before creation, when there were 
no men to build ; aod others in the time of the firft Chinef; 
emperors, who reigned before the European lirae of creation. 

V. Qu E s T I o N 341 aiipivered by the profyofsr^ Mr, Bevif , 
^^Harpfwcil, near Gaiufborough, Lincolnlhirc. 

It happened, through hafte or inadvertency, that this 
guellion wanted a word or two to make it properly under- 
ftood, which are now liipplied in contrary characters: Tij^o 

vien bought an equal uuvilwr ofjbetp ; (indit being demanded 
of i hem 'what they g.ai.e a- piece for their iheep xn each parcel^ 
it vj^is anf-j:evcdy that^ if *1ye number of jhcep each of U4 

hottgU he Jeve rally multiplied by — and — , 49 being re- 

fpeSliveh <xddcd to or fuht rafted from each prodn^^ both the 
fnm nfid reiuaitider ivill be e'^ual to thefqtiare of the Jhillingi 




t>een better propofed, T'v)o men bought an equal number of 
Jheep and hogs, ^c to diftlnguiih one parcel, and the price 
of each hog and iheep in each parcei, the better from one 
another. 

Put X =r number of (heep ; then — x + 49 and ~ v — 40 

a? »7 

are fquare numbers, whofe roots are the (killings a-piece the 
fbeep in each refpeSiv^s parcel (of different value, though 
equal number) coft. 

But a fquare number, mukiplied by a fquare number, will 
produce a fquare ntimber. Tli£ expreflions being multiplied 

refpe<aively hy 9 and 4« two fquare numbers will be ^— x 

116 *^ 

-+•441, and — -.V — 1964 whofe difference is 637. 

To find t*w9 fquare numbers having that difference. 

Rule. Refolve the given difference into any two fa<5lors; 
then the half fum and hillf difference of thofe ta<5lors will be 
the fides of the fquares having the difference given : 637 == 

13x49 = 7x91. Thereforei^ — ^ = 31, and ^^^^^^^^ = 18 

will 
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will be the lides of the fquares : Confequently —at 4-49 x 9 

= 31'., and 49 X 4 = 18* ; from either of which cqua- 

tioES xp 6s the number of flieep: And, confequently, ~ X 

<55 ■*" 49 = -^, and ~ X 65 — 49 = > whofe fquare 

. ! ' * 9 ' ^7 4 

roots are^ and —, or los. 4d. and 9s. the (hcep cofl a- 

piece, in each parcel of 6y; whence 6s ^ ics. 4d. = 2s^- 
lis. 8d. one parcel coft ; and 65 x 9s. = ^9!. js. the other 
parcel coft: the true anfwer. 

The fame method^may be purfued with the fa^lors 7x91 
^ ^37, \vhen the fidts of ihe fquares will be 49 and 42, and 

the number of fheep in each parcel 245; confequently — , 

3 - 

and ~, or i6s. 8d. and 21s. the fheep in each parcel cofl 
% 

atpiece, and 457 1. 5 s. and 204!. 3 s. 4 d. the price of each 

parcel ; being dearer, and therefore not the true anfwer, 

Vi.' Question 342 anfv:ered'hy Mr, Jofeph Orchard 
/_ (?/' Gofport. 

Given AE-^ J^i) = 84 = ^5 AE:rz 60 = i; and -4^ . 
= ~ = -28 = r. Let y^Z)=x', then y^-^ 
= tf — x-, andi?^ = rx: Buty^-ff»+ -^^ 

^ax dd — a a 



r'x* zzaa^'. 


• xx-^ — ■—r — =:; ~- , 


• ^7- 


- s/tra -h dd — aa y rr 




* rr4- I 




= 24*39 nearly, the 
breadth j and the length is 59*6 1 ; alfo depth ^'8292 : whence 
the content {^f.;g;;?^| gallons. • • ; 

But, if by ** diagonal beloijj^ is meant DB at the bottom 
ot top of the ciftcrn, then this is the folutiott"! 

Given JB-^JD = 84 = a, DBzz6oht diktA3±x. 
Then JB zza-'x: But AB * + DJ^ zzDB^u e» aa'^ : 

^ax + %xx = dd', folved x = ^JZi^-^AzZ^i = 36 the 

Dtar^ ISUth. Vol, II F f ^ . breadth v 
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breadth ; the length is 4S ; and depth 10*08 ; whence the 

Mr. T, Conxjper folves it trigoiK)metricalIy : Am 60 it^ *i 
cof. 43* ; cof. 8' 8' half- the diff. of Z.« ; confequcntly the Z.8 
are 53» ^ and 36^ 5a' : Whence the length 48; breadth 3^ ; 
depth zo'c8 \ and content 8*x bufheis. 

Mr. FiJ^t of jyartfordy by a fhprt procef^y fo]f ed this 
qneftioo> and (iods the leogth, breadth} and 4ep(h of the 
ciUern, exadlly as above. 

Mr. W, EtviK of HarpfwUt Mr. JUndU^ f^iWgm, Shr§p* 

P.tire } TLnd Mr. Samuel Smitht ofCfimbden^ Gloucdierjbirr^ 
*alfo folvcd it : as did Ohadiab fVhtavtt offVht/hy,; Mr, H^p^ ' 
kin/on Fanner ; Mr. William Cgttam^ at his Grace the P)i4^ 
of Norfolk's; and others, 

VII. Question 345 anfnuercdhy Mr. Orchai^d. 

Let ^ = xc the difference bet^veen the fi<fe and diagonal 
of the fquare; then 1 4- V'a x d = the fide of the fqiiarC ; 
two-thirds of the fquare of which arc ^88*5618 &c. = th^ 
area of the o(5lagonal garden : And, if x be the fide thereof^ 
then XXX 4*8284 &c. = 388-5618 &c. the faid area [Jee Pal- . 

ladiumM 5i> ^ «4), v y == V ' ^.g^^^^^J' = «'9707 poles, 

each fide of the garden : And CAch fide of the poad is % s/ -^ 
= 3*398 poles required. 

Mr. T. Convper anfwers it thus, very concifcly and ele- 
gantly: As 3 — aVa : xo : ; 10 : — ^^^ . = 38»*84a696; 

3 — 4 V 4 
two-thirds of which = 388*561797 = area of the odlagonal 

garden ; then v'-:r-j-^^= 8*9707 poles, the fide thereof; 
and 3*398 = fide of the triangular pond. 

Oh ad tab JVittam folvcd the fame in an elegant manner ; h 
did Mr. Cottant^ %t, his Grace the Duke oi Norfolktsi and 
£everaloth|;r$» 



Digitized by LjOOQ IC 



K4. 4^. (JjJESTIO'NS^HiWtlLl.©. 3^3 

VIII/QuB$TX0N 3.44 anpmend by XiTpaoreofis^ the pro - 
pofer^ only. 

' t. To find two fath fciuare nomberrf, whofe roots may 
reprelient one leg and tire hypotlicBure^ a right-angled tri- 
angle; and the diflFerence of thole fouaife? 10 be a iquarc 
cumber^ wboie root may repreient the other leg* 

Pat X for one leg, or fide of the fqtiare, .v -+* ^ for the hy- 
•pbthennfe, or fide of the other fquare ; then the fquares will 
be denoted by xa* and afx + ax'i+^</, whofe differcflcq will 
^ b^;ax// + </^=s tx-FTx d^yy for the fqiiafe of the other 
I«g, by queftion. It is evident, that ax-4-V and i rauft 
beibpare numbers. Let » x 4- <^ = »» the n the leg x = i x 
n — d, and hypothcnufex + </ = ^ x » •— < /. Now, i(rr:=nf 
//=r/,thca})ic7F+77i* — j X rr*^ J/^ * = r rjf:=yy, per 
47 E. I. and, by tranfpofition and reduAion, rr-^ /jI* = 
4rr// + rr— //li^. Whence ve hare tiws thtorem : irs 
and rr — i/ will exprefs the legs of a right-angled triangle, 
and rr'\rss tbe hypoihedufc, r-and / being ailtinocd any 
Tacitmai tk whon: number* «-pi€afurc. 

Tfhe ratio of th$ kgjg, as 7 to n, being given fo far as* in 
whole numbers (for, e^a^Iy given, it would be no quedion, 
and a^ iih{)oiRbIe one, if the Aim of their fquares were not a 
fquare) by a trial or two, r will be found == 3^, and / =1^ 
by the theorem; when'tfee complete ratio of the legs will be 
7 to iij, jh^ nekfeft tO'the giv?n numbers, and the cor- 
refpohdmg hypotbeOirfe its xjf, fi^uir titles which values will 
be 28, 45> and sif "^be. fides of the leaft right*angled tfi- 
angle, ta^hole npn^bers, required.. See p. 186 of Dodfon's 
Mattiemaitcat Ri^dist^tj requiting two nurfibers i« the 
co^tplete ratio of 8 to 15^ tbe fum of whofe fquares fliall be 
a fquare number ; where the required is gi^en, andaiuper- 
fluous theorem that finds the numbers 57^ to ic8o, being j% 
times * to xj; wJieceas a, 3, 4,5,&c. ».tQ 15, had bceii a 
diredl anfwer. And there was no way to i)ropofe this quef- 
tipn, biQt as it was propofcd, without giving what was re- 
quired "(ot to ihe fame ems^/ or ^effe pfopoiing an iiii^offi- , 
bility, . * 

N.I6. The iToifegoing anfwers a fcandafoiis and fatft adver- 
tifcmeat in'thi: London Gaxetteerof DcC 13, 1750. 



F f » * lX.Qt'E8. 
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IX. Question 345 anf*ij^crcd hj UpnorcnfU. 

The bookfdler buys an annuity of 45I. a year, to continue 
five years, foi* 73I. refady money — To find tis^gain percent, 
uccording to the aJJuwance of compound iniereit. . 

r^*) J;.,") the annuity. . . 

J N r f g f 1 1, and its intereft for one time or year. 

J / C.J^ V^^ number of times the annuity is to be paid. 
V. z J"" Jthj^ whole amount of the annuity's pref. worth. 
Say,. . .. ,. , . • 

f : I :: ^: '^prcfent worth 0T/7 payable at the end of jflTtkiie. 
' : 1" : : ^ ": -' -prefent worth bf/? payable at the end'of idtixae. 
'•*••■ ^' -^ prefent Worth of <? payable at the end 6f achhne. 

Confeg. -^ prefent worth of ^ payable at the qid of i^ \time. 

r .'..••:. . . ". V.'' .' ' 

The fiim of all whicin (;■•:-;.. 

,. ,111 I ■ « 4.the^xoJepr«i€iit 

pj ogrcihonals- , 7-^, --, J r'.— « x a • .*. worth of ali the 

^ ; / r ^ 1-- .■^■ = -*» payments of /?, 

£cc. --, muhip. into a, I '^"^^ ^ '^ I Trbm i,to/tijn>8. 

r ■ } A... ,,//... ,.: 

Tcr, if z- be the.greptelt term,.4y theleafl, and r the ratio, 

( r any terra decreed by the next lefkrji - " ■ • ■ • : » :=f >tbe fufn, 
univerfally. - ■• cc . -^ '.?•/' ^ • 

; The cforefaid eo^iation reduc^sXojf' 4t;^ V.^''^-T^.^^4•-- 
:= o; in which^ according; to Cnllafley, if /the Tiuraber'cf 
>ears be great, 40 or upwards, and tjie rate of interefl be 

Jiigh, I -4- "- will be flearly, or more acxrur^itelty -^ — — — 



— -.— X-,,the value .of V, when -7- — ■■ ' , "w'tll be ex- 

cec^ingly. cear the value of the reveriion, which, if ijt fee 

called Xf then i 4* — ; — will approach the value 'of r fiif- 

ficiently. See Dr, Batlefs method, at p, i% and 34 appendix 

to Shevwin^s Logariibns, But / the years being fmall, thi^ 

• rule 
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mk faife; in which cafe, if - "^ — x =7i and —7 = k, 

then t 4- i-^Vbh-^t^y is fufficiently equal to r, arfd will 
Itill be nearer thd truth, as t the years be of the Tmallcr 
value, th ^ fmall error bdng always in excels^ tiz* rss i 4- 

7~ — » . , 

5 — V ^;<3.«— » X —I' 4" ' — I. Andi patting capitals 
for the logarithms of quantities denoted hy fm all letters, 

then a x — -V:- = A and — = E, 

V r = I + 5 — f ; and confequently r— ir= 3 — <? =: 
•11004 &c. the rate of intereft of 1 1 per year, and arl. is. 
xo§d. for xool. a year, bookfeller's profit. 

AJr. Flitcon elegantly confiders s paid down as a principal 
put to intereft, whofe account at iird year*s end = «r; when, 
a becoming due, zr— <z is the principal running on ; which, 
drawn into r, is sr* — ar the amount at fecond year's end; 
and, a being again paid, zr^ — ar — a will be the principal 
running on; which at the end of five years will be zr* — 
ar^ — ar^ — nr*— ^r — tfSJo principal running on: the 
bookfcller then being repaid all his money at fij-fl iaid out, 
with the intered thereof running on as a principal ; confe- 
quently the value of r in this equation fhews the rate of in- 
tereft as htf6tt, 

N. B. The fum of all the terms, except the firft, = ^ >^ 
^jTZrr* ^y ^* tmivcrfal rule aforefaid for furaming geome- 

trical progfclnons ; and v zr* — tf x —-^ — = p, which 

reduces losr^ — z4-<» x r^ + ^ = o the fame equation vvitlr^ 
the firft. 

Mr. Terey of Port/mouth ^ Mr. Ale^zander R(nve, Mr. Jo»'>» 
Jitney o£ Uedruth^ Ccrn'wall, and fome others, folvcd this 
queiUon. 

Tkc Prize Qu e s t i o n afifwered hy the Pro^ofcr. 

Put / = co-tang, ji"" 3 x' , 7^= co-tang. 5 1* ao' , .v = iinc, 

and y = cof. of the D *8 afcenfional difF. in lat. 5 1** 3 i' ;- / =:: 

fine, and fr=r cof. of the difF. between the afcen. diif. = i« ; 

then will tf X + /> ={ line of aicenf. diff. in \iX, ia* %<d . ^^o v, 

Ffj b-/ 
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by fpheric trigon. as i : / : : x : f x = tang. D *s declination. 
Again, X *. 7* : : cx-hsy iTcx -i- Tjy ; hence /x =s Tex + 

y / — Tc 

Tsy\ i.e. -^ = — r— 7— =: i'68o8489 the co^tang. of D'^ 
X , J s 

afcenf. diflF. (in kt. 51** 31' ) = 30'^ 45' • Hence her declln. is 
found =:»»? 6i'« Then, to right afcen. ^41* la' add 250* 
30' (= time D *s fouthing) the fum, reje<5ling 360**, will be 
a3i* 4»' = ""^S^^ afcen. D at fonthing. By the rule of propor- 
tion, the diff. of right afcen. from l>'s riling tofouthingr: 
1" 5^' ; confequently her right afcen. at rifing, in lat. 51® 
31', is — ai9*43i'« Thus, having her right afcen. and dec) ior 
1 find her true place to be Yt\, 23* 7' u*, lat. s^ 3V a?" S. 

Obadiah Wtttam^ of IVhitby, (whofe letter foUowed one we 
received from Mr. Hariand tVid an. the fame fubjedl) makes 
the moon's longitude ni 13** 44' 30*, and her lat. 3<> 29' 30* 
S. which is not the truth : Confequently Mr. T. Co<wper, 
the propofcr, claims the prize, he having no competitor. 

We approve Mr. IVUliam Cottam'^ method, at his Grace 
the Duke of Norfolk*s, who makes J) *s long, tn^a** 36' ts'% 
andlat. a* 55' 13* S. allowing for the moon's parallax and 
refra<5^ion at rifing — whofe anfwer had been very near the 
propofer's, had he not made a fmall overfight in bis tabular 
computation. 

The Prize oft% Diaries nvaj nvon hy Mr. T. Cowper, and 
that of 8 hj Mr. C. Mafon. 

The Eclipfes calculated for ijS^i h 
Mr. Ralph Hulfe. 

There will be but two eclipfes of the fun for this j5refent 
and both invlfible, as follows : 

I. On Saturday May ad, at 6h. at night. At the Bay of 
Honduras, in North America, the fun will be totally eclipfed 
ill 13® of b'. The beginning 4 h. 30m. Middle 6h. om. End 
7 b. 34m. Total duration 3h. 4m. Digits eclipfed iz* 8'. 

a. On Friday November 17th, at a morn. At Carpentaria* 
in South America, at 6h. 6m. in the morning, the fun is ieen 
f clipfed 14** "f ^ lilt. i6'> N. long. 148**. E. ph. 51m. wh*re 
a will appear very formidable to iis inhabitants. The begin, 
eh. 28m. Middle i h. am. End 3 h. 36m. TotalDur. 3h.6m. 
Digits eclipil-d la® 4*» 

Mr. Al. Man, London, May ad 
Jamaica, Nov. 17th 
Boflpn 
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No. 49- New Qjjestioms/ ' 3at 

Mr. John Child, oF Barnet, Hertford/hire, fends lis his 
obfervations on the moon's eclipfe that happened on funday 
Dec. ad, 1750, in the morning, by a clock exaAly fet. 
r h. m. -J 

- • I Beginning — ^ '4 S^i' 
Barnet, Hertford. \ Beg. total darknefs 5 36 .V app. time. 
(•Endoftot.darkDcfs 7 14! 1 
iDark — — — i agij 
By which our aftronomical tables may be proved. 



Of the Alteration of the Style. 

By 365 days, 6 hours, the mean Julian year, being long 
reckoned for 365 d. 5 h. 48 ra. 54s. 41th. and 27 fourths, the 
year by the fun, according to Dr. Halley, (fee Palladium, 
1T50. p. 53.) The account of time has each year run a-head 
of lime by the fun iim. 5 s. iSth. 3 3 fourths, or 44 m; 21s. 
14th. IX fourths, every 4 years, and confcquently 3d.'ih. 
55 m. 23 s. 40 th. in 400: And fo from the council of Nice, 
when the kalendar was fettled, in the year 325^ to this prc- 
fent year 1751, being 1427 year?, the time by account is 
forward of that by the fun lod.* 2311. 43 m, and therefoj-e 
II days is left out of account in this month \&eptemhtr ihe 
id being accounted the i^th day"] as the raofl convenient for 
reducing the kalendar or year to its firfl cftablifhed order. 
And for keeping the fnortefl andlongeft days (or the folflices) 
■ and alfo the days of 12 hours long (or the equinoxes) on' the 
• firae nominal days of the month for the future, it is ordained 
. by aff of parliament, that every fourth hundred year is to 
coniKt of 366 days as ufual, but all other x^djole liundred 
' years of 365 days only: The years between which who^c 
hundreds to be common and biflextile as formerly, and t|ic 
date of the year henceforward to begin on the nrft of Ja- 
nuary \jnjlead of the i^th of March. '\ 

Neiv^ejions.' 

I. Question 347, Py Mr. T. Cowper £/" Wellinj- 
bo rough. Surveyor, " . 

By a meand'nng limpid brook, 
In the bKthe month of May, 

Early one morn a walk I took, , 
And did fome- land furvey-: 

Triaa- 
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* Triaflgdar iu form I fouod, 

Tiie bafe, then meafur^d o'er, 
Od horizontal rerdant ground. 

Made perches thirty -four. 
From midft the perpendicular. 

The bafe*s ends I yiew. 
And find the angle forming (here. 

Degrees juft ninety-two. 
The vertex angle I behold 

Juft fifty-five degrees. 
From whence the unknown fides are told. 

And acres, if you pleafe. 

IL QuESTKm 348, fy Mr, James Tcrey(?/"PortihioutIi. 

The grcatefi fpheroid, and parablic conoid* . 

ln{crib*d in a cone are by art. 
From whence as below*, the contents you're to fhow» 
Of each feparate folid apart. 
* biam, of c§at*s h/t =£35 tacbts» and its altiiMJe ^30 iuchfu 

lII.QwESTxoM 349,3; Mr. ObadiahWittam, (j^Wbitby. 

On what two days of the year 1 751 will the fun rife at the 
iaaie inilant of time at Peterlburgh and Jerufalem ? 

IV. Qp«STiow 350, ij Mr. William Honaor. 

Required a theorem for determining the length of a lever 
of the firft kind (fuppofed of no weight) capable of being 
divided into two brachias, j the greater, and x the Icffcr, fo 
that^*— Jf*":: jr** x **• on whofi: ends two given weights 
being fufpended, nv the greater, and v the leffer, (hall eqdi- 
^ize each other? 

V. Question 35^1, hy Taptihos. 

In a right-angled triangle, there is given the diftancc 
from the angle at the bale to the center of an infcribed 
circle 4 chains • and if it be prolonged a chains farther it will 
touch the gathetus : To find the lides ? 

VI. Question 35:2, hy Air. Randies. 

A gentleman has^ an orchard of fruit trees, one-half of the 
trees bearing apples, one- fourth pears, one-fix th plumbs, 
and 50 of them bearing cherries : How mapy fruit trees in 



all grow in the faid orchard.^ 



VILQuEs- 
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VII. QuusTifw^yj, fy T;iptinos. 

In apkiiy triangk there is given the rcftangle of the fides 
195, the rectangle of^the fegtnerits of the bale 45, and the 
perpemHctikr ii ;, to firid the fides. 

YJll, QvESTioH^^j^^ fy Phyothcrosi'^ . 

Given the area of the greatefl trapezluin that can be in- 
fcrijjcd m an apoloman parabola, whofe abfciffa and fenii- 
ordinate'are as 5 to 1, equal 256: Required the dinientions 
of the parabola and trapezium, by aflmple equation. 

IX. Quest; '3^55-, bj Anagramepfts Holy in Heart, Ebor. 

There ary.two cities in tl^ iame parallel oflatltnde, whofe 
difference of longitude is 144^ 15^, and their diftance in the 
arch of a great circle 67^;'4 /tatute miles: Re^juired their 
latitude, and what dny of the year the fun rifes to the one 
city exadly at the fame time he feis to the other ? 

X. QuEfTioH 35^5, h Mr. John Williams, ^Mold, 

. i/?. Jliiitftirc* 

.• A geritleuian would make a .corn mill to be turned ^y a 

. current of viraief that runs a tun ina minute, and has 16 feet 

' fall or perpendicular defccnt : It is required to know the 

diameter of the water- wheel, fa that the ifluing water may 

give. the wheel the greatcft power, or force poflible ? 

XI. 9vESTi['0N-35;7/^/ the.nev.Mr. B'akcr, eTStickAcy, 

. Liiicolnfiiire, \ '/. 

Lfet y^RCS rcprefent a compound Urometer,- filled with 

'.mercury irom Ji to 6*, and will? vwater from C to 'jS*. How 

then muft the bores of the two tubes ABCF^ and FE Kk)t 

-adjufted, op proportioned, fo that the fcale of variation in 

the le/Ter tube of this barometer may be to the common 

fcide, as J o to X i [ See the Jig. to thejhluticm,'] 

XII. Question .358,^^? Upnorcnfis. ^' 

\ To determine the. foUdlty and fuperfides of an. 

elliptical ring*, of aisy diraenfions (c the conjugate, 
'.anel / thetranfvtTfc inches) the fubflance. filfing 

whofe periphery is circular of i> inches diameter^ • 
^ V XIII. QuES- 
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Xin..QuB8TiDi7'3')9» hy Boaoriiis. 

Mir»*s apron grown fton, (he is iuH of pmplaiat. 
And ta merit your pUy Oxk boks likt a faipt I > i , ^ 
On the floor falls her tea; then her iqreaois yoamayhcar^ 
And fainting (he (inks in a fit on the chair. 
Manim for the dodpr imaiediat^l y feo^s ^ * / 
Who, in honour to roifi, b his chariot attends; 
l& examines her puife, and appearing {o wife, 
Deicants on the laDgui(hnig iook» of her eyes -r^. . i 

Btti alas i neither fptrtts, nor letting mils bloody 
Specifics, nor preaching, are fiomnd to do good : 
For a furgeon came in, who the caufe did declare, 
Axid the do^di^s 6neflei and hifr art made appeafr 

Mamma now was told Mifs*s hoop was too finaitr 
Therein lay her grievance, diforder, and aJl> . 
The qucftioii was ajflc'd- — Polly fighing, reply's, 
A French hoop will cure me, and fo will a biidie. 
A hoop of the fa(hion to cure her difeafe. 
Extends from her center quite round to her ktiees : 
In the right and left wing a French placket ♦ is made^ 
To her elbows^ advancing, and forms a parade. 

MJfi Polly to church now, o? play cari repaif. 
And wherever flie g06$ is admira for \\z: air I 
At the fight of a -bcatr, how hor hca^r beats afawnB f , , 
While the winds fwell her pride, and her legs- tdll their 
Her hidden perfe^ions (he knows will invite, [charms : 
Or enAiare the beholder, (hould chance give them fights 

By the pow*r of her hoop Polly (!cps into fame, 
By out-priding the reff (he conceals her own (hame ; 
Id the country (he reigns a*<r the 'fquire.and the clown. 
O'er the lords and the fops (he^s triami^ant in town. 
Her hoop is the fecfet — and If ybu would know 
What it hol^ with her petticoat, feek from below f. . 

♦ Opens andjhuts^ fsnns a fair ^fhdio^s^ and rifis and 
falls by the means (^firings or boilings. r 

f Torm qf the hoop is the lower frajlum of aft elEpfbii^ 
nviti its vertex next the head, 

♦ Altitude of tie fruftumi% inches. 

/ Frpm the lower part of the hoop^s circumference to^ the hot* 
torn of the petticoat, the form is an ellip'tie cylinder ^ if the 
fettidoat Banking nearly terpendicnlarfrom thente : the ai^ 
fihuk of mshzch elliptical cylinder is \% inches: ^t^rr the 
€9ntesH (fihe nsfboie concavity in wine gallefis / 

The 
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7Z?.Pblize Qu£stioii» hy x/^xoy/icvo)L:9^XiMC^, 

Archimedes, thie renowned mathematician of Sicily, ooce 
bathing himfelf, obfenred^thc. water to rife fo much higher 
on bis going into the bath/ I| 'was ucm thence he £ril took 
the hint for meafuring the fblrdities of all irregular bodies. 




bath, forgetting he was naked, and ran home, crying out, 
E?fw»<Jt, Eyfffi^cty fignifying^ rbavefiun4k\ and, after- 
wards, difcovered the<iuantity of filver mixed with the gold 
in King tiiero's crown, which the vofkmai) c6nfe£^d. 

It is jjropofed to determine by thcbeft method, tbe nearefl 
fuperficial Content in inches of a modern mathematician, of 
a middle age, weighing i6o pounds aroirdupois, being naked, 
all his parts middle- (ized, and meanly proportioned; and his 
mufcles not rigidly fwelled, nor yet quite unbraced I 

N. B* The fame rule will hold good for male or female 
inenfuration ; and man and woman being microcofms, ex^ 
preiHons of many elegant and afeful curves may thence be 
difcovered ; and feveral improvements made in the re^ifica- 
tions of curve lines, and quadrature of curvilinear ipaces; 
befides cubation of feveral important} folids^ who& forms of 
iSuxioxis, with their Suents, we Ihall iniert in our new Har* 
^ionia Men&rarum* 



Njsiv Paradoxes.. 

Paradox !• hj Mr, Honnor. 

A t«:ufs of Jiay weighing but half a hundred w^ht in a 
fcale, weighed two hundred weight ftuck upon the end of a 
fork carried x}n Hodge ;& /hDulder : How could that be ? 

Paxaoox II. hy Mr. James Colliagrid^e. 

How can a meGhftnic ^c^ fquare hole with a round file ? ' 
;^d fill up sp pval hole witji a rpund fiopper ? 

, -••.,■•->, <^' •- 
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^ejlions anpwered. . 

I. Quest. 347 anfiucired by Mt.'Tcrey ^jTPortfmouth. 

LET j^BC be the triangle; then oa -thchafeAB (per 
.ii3 Euc. r^) defcribe two legments . 
ef a cirdcyJCB and JHB, contain- 
ing the given angles ; through the 
centers l3,E draw DG; alfo draw 
DH, EC to the -L CK; and let fall 
€G and // F J-s to GD. By trigo- 
nometry, y^Z>= Z>i/= i7'oi04=^; ' 
JE ^ EC— %o")szi = ^; //) = 
•593651 =r; fK= 1 1*9035 = ^: Pdt 
X ^ CKy then (by 47 Euc. i) ^ ^ — rj 
— ^ r.v — 'j3fx-=:^5 — i/i/+ 2^r«-^y,v 
= £G^ = i/F; hence X = 2^4-4^ tfc 




X ^ — ax b-^a ■+- ac-h^* 



= 31*5340 = CKy^htnct 



KIzz 2'a524; AC'=. 357204; CB = 37'8o36; and the area 
= 3 a. I r. 33*078 p. required. 

Mr. lVldd\ folution agrees. Mr. F. Holden folves it by 
the fame method, and -brings out the fame, cor r€<5t numbers; 
with which Mf.'T. Convpert folution, by another method, 
cxa^y agrees, Fhiktkeros fohed it. 



T/je fame anf'iuered by'^icliol Dixon er/'Blackwell, 

Put /=:tangfnt AACBzzks^^ and T'— taBgent jLA 
r= 9X«, and %b = /IB = 34 poles, y = H Kz=.HC, x =: 
the diftan^e fr^jm the JL (TAT to the middle- of jtlie 1 

Then, by trigonometry, as y : i 



b 



tan- 



gent Z.KHB\ and j^: x :: h — x : ^^ — ^r: tangent angle 

AHKi Now, by prob. 8 p. a 1 of Mr.Emerfon's excellent 

Trigo- 
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No. 50* tijjESTroNS Answered. 353 

-,-. ^ ^» — ,r* .1* a^j' 

Trigonometry, As i j; : x :: y :yi-;r^a :p^» 

sT; and, by the fame reafoDi«g„ — ^ ^lI^ 'i^^f ^^^^ 
• » ' 4,y — (^ "tx 

which equations y =: ^ — - «i = 7. — i IK - ^ •' But rad, 

divided by the tangent = co-tangent : Therefore y = 



» , 



:» X co-Cciii^<:ui jj" — co-uugcnt ji^ x - b ^ 16*2666; hence 
j^(7=: 35*7ia,'(7j^c=37*J04, and area =3 a. ir. 33*06 p. &c. 

. Mr, ^^/«& Orcl>aTd^ o^<f(fporty piKting 3-and r as above, 
tang. Z. /iH Bisi 9V = —r, tang. Z. ACB^t^ rad. i» 

makes the tangeats of the refpeftive xmglcg ^, /-; 

= —.V, and ^ ' — = f, the equations brought 

out of fra^^ions, the former hiuldplied by / and th e latter 
by t;; and, taking the fum of bo|th, we giet- %V'^ i x a)J = 

3 t/r, wheace y = >i »^ =4 16*2665, whence the area 

as before. .. 

Mr. B^vil folves it by the ftme method, whofe numbers 
cxdiftly agree; as dvi the folurions of Mr. Slet^hn Hartley^ 
Mr. Cotium, at his Gr^ce the Duke of Norfolk's, Mr. Cha, 
Smithy Mr. Richard OMcits, Mr. John IVi^^glefivorih^ 
Mr. John Crofsy and Ibme others.* 

Hi Q^UESTiox ^A^%.anflveredhy Mr. J.OrchikTdy IVt if I/fo- 
mafter and Teacher ^fthe Mathemtttics at Gofport, 

Let CkC =: ^ = 30 inches, AE zi^th-^in inches, m = 
•5-854, and K'C =^ y:' ^Hem /fC^ =± 
^ — X ; and per fim. A s 6' CjI^ G KP^ 

a \ h \x arr*^ \ ; X ^ r= PK\ 

a ' 

per conies, P K Y, AQ » TN^ == 

lb 'n — . Then^;;/^^x 

= the f >Hdity of the fphcroid, which, . AIj 
wax — M^i is a makfmum. In 



* A confkru<Slion is given in p. 3^3BrIti{li Oracle* 
Vhiry Matb\ VoJ. II. G g 
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fluxions tftfx— -»9rx = Oy whence x == ia» Again^ let G L 
z=:LI-:c;i>tvtm.L%0y4CtndGHIya:B :: »x: — 



tz HI; per conies sc : 



4^^y: 
aa 



a-^x (zzLC) : 4^^ 



^ zzBC^l then — is the conoid's 

tftf ^ aa 

folidity, which, ov aax-^ tdxx + ar* , i A maximusk In 
• • • 

tMXionsaax-^4axx+sx*x:s:o; whence y = r^'. Thefc 

Tallies of X fubftituted in the maximQfBS»and dimenfions, by 

proper theorems for the ferments add fruftums, the content 

of each folid, with the ratio they are in, are exhibited m 

the following table, by Mr. Jo/epA Orcbdrd. 



Generating lines from 
the cone's axis 


Ratio of each Iblid 
to the cone. 


Content pf 
each folid. 


GHL 

LHK \ 
KHC fpheroid. 
CHUG 
AHB 


4" 
S 
a? 

a. 


' • 54 


7 "'^7 7 

890-847 

4810-575 

a850-rx» 

35«'338 


' fnm ^ Mrhola cone. 


54 


1 ^6^ri5 



Phihtheros folved it. Mr. Teref% folation : He puts AR 
•szb:=^lS* GG ^ a :=! 30, and z = '78539, &c. when thj? 
tone's folidity = y3^tfz = 5 = 962x'oa74. 



Then put CK ==x: K'&ai B zi a-^x 



a — X 



P^; bat P^X AE i= O diam. fj^eroid ; whence'its con- 
* ^ ^^^^x — hbxx ^ T^ 3 , . « . 

tent =5 X t2» « a wax. when m fluxions, 

<:x — i5:x = o, and *: = {tf, by writiag which value in the 
above expreffion, its content = { ofS = i content of the cone, 
a. T^Jind C L ( A^is the center ofthe fpberoid) NG : JVK 
: : NK : NI; i. e. ia : J< : : ia .: tt^ = NL Whence 
i7/=x^» IK^j-a* fiy flu xions, content of the ipheroidd 

fegraent = — j ^ y^ ■ x « ; for t put 4^ ^ for r r, f hh ; 

and for x, f^; then the fegmcat // KT = iV of ^, m\d fegr 
tncnt ^Cfss TT of 'J* 
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J. TofnJ the greaufi parab, conoid B L D. Let 1 ^ = r, 

tb^nLG = L/=:<2 — x; lay, ^ :3 :: a<i — »;f : ^ — — 

=5 ^/, aod per known property, a — x : a5 x "^ x %h x 



J?Z)» ; whence the con- 
a aa 



a '* * atf 

tent ^L/> =.i^£ii:i-ii££l x s, a max. from whence, 

aa 
W fluxions, » = f 'isiTL, and 1(7 = f^J confequently, 
thecoflta^, inthis cafcj'cuts offrof the axi», viz. IC, the 
the fame as of the fpheroid : For x put y^^ and the conoid 

4p Conoid^if s=^i4xftf;f = f ofiS=:ax39'ootf« 

5- {i^oAi) BHLFD'^HLr=i.BHFD^\oiS^ 
64x4*0182. 

6. Cone HGF:si4t of J: Confequently, frufluin JHFB 
= f?^ofiS«=:4no*}5«6. ^ 

7. (4 J^id 6) co^ne HG^F- conoM iff IF = folid HGFL . 
= Tr^of5='7iV66$7. 

' Z. {% and 4) conoid MLF^ fegment ^iTF = folid HKFL 
= -nr 0^^ =2 890*8358. 

, 9. (2 and 5)lruttam BH/D — fegment HCF zz foM 
SCFDB z:: ^o(S=z%Sso'674Z. 

10. (5 and'6)fruflum y^if F^" — fruftara BHFD = folid 
JIJBDEF:s^oi S=:3s6't34$. IV.IV.R. 

Mr. Thomas Co*mper% folution and numbers are very cor- 
fe(ft, as th*y always are : So is Mr. Jamet Hartlefs folution, 
Mr. Bevil\ Mr. F. HoldenX Mr. ^'i^tfr/^/ SmithX Mr. #9/- 
//^i!^* Cotftm'^* and tho& by fome others, who are e?ery one 
complete artifts. 

III. Quest. 349 anfwcred Bjf Mr. T. Cowper, Teacher 
of the Mathematics, at Wellingborough. 

By Dr. Halley*s aftronomical tables, lat. of Peterfburgh =2 
6o», lati of Jerufalem tz^i^ ^s'* their diflF. of long, = 5*. 
Put a = tang. 60**, b = tang. 3 1* 5i', and s and c =: bne and 
cbf. 5^, alfe Of =: tang, fon^s declination. Then, by fpherical 
trigonometry, z : 4 : : x : i^x =: fine afcenfional diC at 
': ■ G g » Pctcrf- 
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Pcterfburgb ; cof. = y'l — ^*jc* ; alio x : ^ r: y ; ^:^ =: 
£dc afcen Conal d iff. at Jeru falem. B ut acx' — ^/'j/^^a^s^x* 
=:^Xj or tff — 'Zrxx = /\/i — 4*.^* : Therefore, tf*^*x^ — 
iabcx* 4-^*x.* =j» — .«*j*x*, or (^becaufe i = i*-+-tf*) 

Eul writing v := £ne fun's declinauoo, we have =3 




= the vQrfed fine of 8^ 57' ai" =^ twice the fun s .d.eclinA:ioir; 
^confequently the fuas decljn.=:4'' ^V 404 *;,.corj-e (ponding 10 
*the 26ih of TebruaYy rfnd the 20th of March, and the iiik 

of Auguil and the ajcl of September, O.*^:' W:iP':R. 

Mr. joh'nVeach found the flimc> ^xi^homas Jtletr; of 

. . N. DuoaV ^/j/ai'v. . - 

Let 5 be PeterfourRh, / Jeruflile.m, P llie^pol(*, by- Gai> 
doi.'s Geopiaphlciil Grammar, liP •=! 

2S\ the dif. lorg. Let Z?G = 9^* fe« 

;perpcndi(?irj=ir To 7^/, then'O-tl 7he. 
place of ilie fun at lifing. In i-he trU 
ancle BPI^is given /iP, P/,aad Z A. 
toftudthcZ/i— i6y^54%frcmwlicnce " ' <^ 

tike 90**, and you have Z P/i 0. Then 

JLD the qt!adf;amaLtfraDgj€-//PO thtre is giy^-^iP 30* 33', 
Z ^ 70^ 54',. to find PQ.tJie comp.. of ibe fu'vs declin. c: 
84" 5.;'. whence the fun's decllri. ~ .5* ?'• And the days 
cocrcibondenfr thereto are the'ft2'<l pf M^irch and th^ 4^h of 
Au,Q;u{t, O. S. on whicli the fun will rife at both |>I*i:«srovaf iy 

>t the faine time. JV. IV.R. 

; ^ir. /fOf^i/, the propofer's folunon, gives^tlie fem^o days. 

fMr. Jarnes Hartley^ ofYarum, folves it tHus : Lat. jeru- 

. fdlera = %%^ 30', tang. = / ; lat. Pererfburgh = 60** 4', tanp, 

.=^T;-diff. of jnefiA-=r ^** 30^; -let it» fine = j, rad. = 1, ax^ 

X = tang, fun's declin. Then i :./. ; : x ; Sx. Again, tx 4 / 

: X : ; 7* : i, whence ^^ ■ = x =r 3^ 10' 40", anfwering to 

the ift and 17th of Warchj and the id and loth of SepjtcmSes, 
O.S. IV.mR. _'..'. .,/ 

Mr. Cott^m brings, out the fame days, and fo ddfis Mr. F\ 
Solden,, b.y makiog ihc Ibn's decUnatioo 3^ i' 15 V ^or wt 

did 
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did not give the latitudes of Jcrufalcm and Peterftufgh that 
ve-might fee. the anfwer from different ^uthonues oi thoft 
TatitucSs. A geotietiian (without name) with a large figure 
Ituck on with a wafer, alfo fohed it 5* 6' 44* declination. 

IV, Qv EST ION 3|o anpwercd by, Mr, James Hartley 
0/ Yarum. 

Take /? = -^ = the ratio of the given weights. Then, 

je^ = X ; und the given equation will become y^^R^f* =s 
R*y^'\ which being reduced, we have the following theor. 



f 



mrhcn 



m is greater than-a«. 



/e« 



x-A" 



= > 



m^^n, 72*-+-;?* =2**^ Here R m linutedt and/ 
iiadctenninate^ 



MJfileffr than axr, then • 



/J" 



I /jw»[»;i-^m>^ 



^> 



^itf^. JbRn Jlbncy,yK^rutB, tn ComvfM,/<?(ves it thus: 

Fut iV=r"1ength of, the lever, and / = w + v, then xsr 

-7-, and rai-r ; aHo ^ - — — — ', 



pec queflioo; reduced .AT = 
Saufgh required; 






,.»! 1 » « — W 



M^. C^iirfe/ Smft^% theowrm is -^ — 





that> 


+* = - 


r+*. 


- WI10 fays," 


iff 


1 ' 


X r + 







Mr../^. ^^Vi/^j^i Mr..P'r/ffh^, Ur^RoKButler.PUhtkorosy 

aad forae dthers, coftciicry &1 ved i^e iiij:^^, 

V.QuBS- 
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338 ^Jki>'i%i* Jfilktn9. ^Heatbl lyss- 

V. QyEfTtow 35 1 etnfwertd fy Mr. Jofeph Orchard^ 

^ tf/Gofport. 

^ Geometrical coixftiiu£tk>ns of problems being, always valuu^ 

able, where they are t6 be had, we in- • 

fert tne condrudion firf^, as follows : 

Draw j4D = 6^ making JQ = 4,. and 

6Z) = » ; through draw RF, at right 

angles co J'D, making OE=zOF=:QI>t, 

draw ^:IR and JC through F and £,, and 

2^(7 through D perpendicular to AIK 

Then y://? a willbfi. the triangje required, 

as is evident; which is the greateft ot ji ^ ^ZJ^j g 

deraoni^ation. 

Calculation : In A JOF\/^ have j40 zz 4, OFzz jn whence- 
JFzzVtsx^;- WS' ^sr (iai. irtargJes.'.Wf .^ ^P '-'.4C^ 

JB = i~-. Per trigon, tang. ZFJ^^^-{, and (per fchoi. ta 

prop, 2 ofMr.Emcxibn's Elements of Trigonometny) tang*. 

Z BJt := tang, a Zf ^(? =f', v r (rad:) :-^C^^) i : 

4 ri?'C=:^,- and w^£7^= — ;.die;^esaraii||iqtti?itUQft^^ 

progreffioa> and 9Xt,J.B =:s's66^ B^zz 7'iS6* a*<l -JCzz 
»-944. //''. ^^. i^ Wi 1^ »hich Mr. T. Mlen% oiCo/hcrjM 
ichool» in Lincobijiytrj^ and Mi. IVid^T^ fohitijoos agree* :- 

Mr. Thomas Coiwpery Teacher of the Mathematics, at Wei- 

/iiWf^<?r<>«^i&,.coroputes-lhus:-.Put x = fine, and y = cofine' 

^ Z'T^^-ff = ^ DOH^, rii<ja .1 : 4. :x x : 4x = OJzzaH:. 

And X : « : : ^ : *Jt ^rOH, v- = - = 'j,* &c tangent of 

Z OJI = 46« 33' J4-a'; whence AB -= rs66y&i6i BCi:: 
7'4554i6», aad .^^= ^'944271. /^. /f^. R. 

Mr. Cotta^n aofwers it elfoanil^j in the f«imc numbeiPSj as 
likewife does- Mr. Jahit tViUiamSy Mr.* James Ha ritey of 
Tarum, Mr. IViUiam Bevily Mr. /2^^<?r/ Butler^ Mr. /^<?/. 
ling f worth, Mr. F. Hclden^ Mr. Riclf^rd Cihbmr; MTifffa ' 




ihemaiiciao aTia'enigmat;tt;-wr. Jopn tiampjon^ yiv, ^^U-w 
Roe, Mr. JofepLhiTdifeh, -W-iBro^nhridgti, ^^>J^Hif^^ 
Mr. Btfpi$n Hartley, Mr; Honey ;*zm\, in a beautifuj and 
incomparable hand- writing, Mr* Thomas Huntley il&hft'cfthe 
ikanQ mUtia diction ;*as^hQ-haadgn9«maoy other probtelis 



la 
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in our Diary, fit for pofterity to look it ) putting at the bot- 
|OQi Df hls^degint kmn ihticr\-IXkiafrfiBurJfindf2ti mxpmitatm 

Mr. Jofeph Orckardy Mr. Thomas Allen^ Mr. Cha, Smithy 
3ftr. TmCvu&pkh TS'^'^atfits TVr^rjvMr.. 7^^« Hartiefr^u 
WiTU 3evji,.Mr, H^Itiefp, land i'ome others,? add to tke f^uf 
4inci corre^nefs.of thw pcrformaocea by propriety of di^ionv 
and hand-W4-iting» besQg<lear,i\iII, aad coacift ; from whoic 
compoiitions we £nd pleafure to coiit6l;_as we do to encou- 
rage"airufeful*and c6rre£^'correipondenty in gcnerifl, 

tf^Gofberton School ,. in Lincolafhine^ ' 
V V Put X =:'thti number of fuut tr^es unknown ; then ~ + ^ 
,•^^'^ -h50 = »,awivKyrtwttifpofition,Jc — --^f — f = jq.. 

Jby divifion x^.— — ^^r j: = -—77 =^ ="6oc, the 

tnumbec Of fniit trees raquircd^ 

The fame conc'if^ty and' elegnnriy anfwerriT ty Mf. }6ha 
FiHi, of Dartford, 

'' 4^ + J +'f = If -^ iir + /t = tI = a wanting VV of 
the whole. Therefore tt =50tr£es.; coqfequentlv the 

• whole — 60Q trees. Now i = 300 apple trees, J =: i^ pear 
trees, j- =: 100 plumb trees, Whofe fom-sz 550, to'.whi^ 
addingr^o trees, the fum total = 600 trees, the^roof. 

Mri Jah/r NUho/fcn o^ Rodhejlert knfwers it lartb* feme 
coi^4^e .and eafy maaner;: as did Mr, Jamfs Hartley of 
r^»w,' (whafolved alf the problems) Mr. Fi Holden^ Mr. 
Itollinrf worths Mr. P'eter Brooke, Mr. Thomas Tnmingham 
t$ HuJf^ ^Xvu Richard' Gibbons., Mr. John A dams , Mr. fohn 
IViinams, Mr. John Ramfay, ^fr. f'^^ph HilHitch, Mr. Robert 
Butler y M.TjViJliatM Cottanty Mr^ John Ha97fpfin^ (who alio 

• fent the tio^s ofecHpfes for Leigh) Mr,.^^» St<^lC^ Mr. T 

• Co-wper^ Mr.. EfrownbriJ^ey, Mr, John Pottery oiDuheJreet^ 
rin Soushwarky, Mr, John Peacby, Mc. HonnoK^ Mr. ntnry 
^W^tfo/iy aod.Mr, Thomas uilUn^ of Gofberion. fcljool, 10 Lin* 
.colnJhire^^Xi^ others. . " ' t " • 

But Mr, Th^iai^H^ntUip^ Burfor^ipMxAng iax= trees; 
then 6x -4- 3 X 4- ix 4- ;6 = lax ; wBehcc J(r =: jo^ an'd* iz;c 
?= 6co, re<iuirei. 

YII. QuEs- 
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TII.«QvmsT>0ir 35$ m^uerrd fy Mr. Htntj WaEtfi»fi» 
^GoftertOD £#i»o#/, iat LtncohifluFC* 

C^^ /^>ir« #• ««j] 2 = -^^ and 9= BC^ the fides of the 
niangie; a:^4s* f^*95» ^^d rsn. Tfaca xy^a, mu 
si. per meft. aad xir-f rrssjr, aod f v -h r r = arir» by 

47£ac. X. Whence «« = — = »» + <• tf, lr«=—-r — = 
^+rr, aod/jp==j^j-;^ — fr=:—; from which kft- 

then — X* 4*i/yxss ir^, or x*— ifxx r= — • ir#; whence tx 

s - =fc V — — «t» = Si, and xzr^.; wfaeace/=r 5^ £= I5^ 
and tt-= x> ^ E, F* 

Moft of the ^Btiemen befonr-mefltioned folved this quef^ 
tlon, and particularly Mr. Thomas JUeu and Mr, Jfdm 
WiHiams\ all agreeing with Taptinoi the propo&r'a iblution^ 
, And Mf • Ti$mas H»ntley iblvcd it in iathu 

VIII. QuaaT. 3.54 tf^^^rrrf^F -Wr.Torey e^ortfmoudk 

Let AC^^t D ff= ^ BC^x. Per property of the curre^ 
-:i*::4r— x:i^^K**s=fi?»; and 

|?^aa*y~ Bot*«+*xs/^ 

s area of the traocziura DFGE to be a 
maximum. In fluxions and reduced, 

X =tir (let h be what it wiU). Now/ L \r4f\ 

fubmtuting this ▼alue of xmAjff above, ^ c^ r •« 
FB z=.\b» and alfojjllSL* ^P^' gnett. ), 
FB^^M'^ But DC-k^FB X BC zz: ^a-^i^a x |tf « 
4« X in =r 156; whence, by cxtraftion, l^-ss 16. And* 
i=x8=s^C, and2>Cr=:i4, BC^ii. FB^^; the area- 
of the parabola =:ftf 5; atkd of the trapezium ^b x \a^ 
It^^* Hence everv parabola is to the greatcft infcribM 
trapc»ttm, as f to H# ^ C* ^vi^l. W.l¥*R^ 
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* 3Ir, James Hartley fo/ves , it thus : 

\ ' The ratio of the abfcifFa and femi-ordmatc being as 3 to 
Si, the fhortell fide of the gieateft infcribcd trapezium wifl 
be the parameter, and its areawilFbe eqiial to the fquare, 
i^^hoft fide RG wilk be doubk the parameter. Put %x^DC, 
' • • n/^% » 

'then 3 x^JC, and from the nature of the curve -^r ^ 

FGzz^. AndJB^z^; but JC-JB = BC^^^ 

: 3 3 3 

AndZ>C+i?C^=I>r=~ =r-/256: \vheccex = 6: Con- 

. - . .5 ^ 

requentIyZ)£ = 24, FG — Z, andf D = (j£: = v'ai$ + ^ 
;= i7-&ii35; and lafll./, ^C=: 18. W. W. /?. 
. The above foknToiw are fhert aod elegant, as the pra- 
^fcr's folmioD ; as is likewilc the folution by Mr, Coitam^ 
and ihofe by Mr, Charles ^mitk^ Vix.Jofeph Orchard ^ Mi^. 
F.Hoidetiy and fevtral others, uh!cb 'tis necdiefs to publift, 
•beipg of a fpccies with, the tvo fclutittaa abovej fuf&cient to 
•£itisfy the curious- 

ilX. Quest. 355: cn>jk\cred by Mr. T. Cewpcr, Teacher 
\ of ike Mathematics^ at Wellingborough. 

. Firf^,. ~p^.zz 9.7<» 4^'', ibc diflanccs of the two places, fa 

the arch of a great circle, half of which = 48' 54". By 
fpherics. As fine \ diff. long. = 7i« 7/ : fine \ tlie dift,'=s 
•48** 54^ : : i'ad. : fine 51*^24' = comp. lat. Hence the Tat. == 
»7*' 39', Again, as radi**6 : co-ran^, lat. (37^ 39') : : cof. 
^ cfiff; iotrg. (71® 7^^) = fun's fcrai diuioal' arch : tang, fun's 
dechnation =1 2i<> 4a*abTJoft; anlwering to the a9th of No- 
vember and the latb of January, alfo the a9ih of May and 
*^ M<!^ of Jul y, N. S. ■ IV. W.IL . 

Mr. Pcter^rooke found the fame, as did Mr. John Williams^ 

Mr, F. Holdtrt fokcs it thus: ■ ■■ ■ =97^4S^'i5^^ 

^9*5 
the dift. of the cities in degrees. If a perpefldicular be let 
fall from the pole, it will bifeiS that diit. and akb the diff. 
of long. Therefore, by oppofit^fidcs and angles, as fi»c'4 
diff. long. 7z« 7V : fine -idi(b4«'' SA^^i- rad. : co£ kt.-37^ 
3 Ji' 38'. Now, theJun's ferai diitrnsd arch =s \ difFI long; i:^ 
7^*» 74'» Xhex4;fore by right*aDg4ed fpherictijiangleSi as 
'.Ui3£.Iat..>rad. : ; cof. ;»*» 7i*'8-t*ng,:fanXdscJin»^iU^.4a^ 
:. X But 
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But if the apparent time efrsfing to one <ity and fitting /# 
the other he required^ Say, as fine \ dift. cities 48' 54V *. fin« 
lun's refraaion %%' : : rad. : m^ 4^\ which Kcing added to 
the above-found declio. gives »»• »/ 4&'^declia. at the time 
•f rifing and fetting required. 

Mr. James Hartlef^ ofTartpn^ folyei it in the very fame 
maniier». and determioes the ficuacion of the cities upon the 
globe thus r 

r 19th of Niay and r4th of July, the fua rifes at Japan 
M c t < ^I^cn "C (tts in Spain. 
^"^^1 xsth of January and joth of Novcnibcr, the fun fcts 

C at Japan when he rifes in Spain. 
And rice verfa. With which Mr. Richard Gihbons agrees^ 
imd Mr, Thomas Alien nearly, 

Mr. Cottam determines the fame latimde, and days of the 
yearr very near ; and properly obferves, that, in the queftioii, 
there Hiould have been expre^d, on luhat days^ inltead of 
on nvhat day of the year, &c. But, we obferve, as the decli- 
nation can feldom, if ever, correfpond with the true time of 
fun-rifing or fetting in the required latitude, thete is no pro- 
priety in this fort of guedions, which only admit of asiwer 
near the truth. And, for the fame reafon, the 349th queftioa 
(where the xlays of fun- riling at Peterfburgband Jerufalem* 
at the fame inftant, are required) contains the fame geome- 
trical abfurdities^ fince the required declination is hardiv 
ever poiEble to hit the true time of fun-rifirigin both thole 
tliffercnt latitudes; the declination being ftill variable every 
•moment of time. And, if the fun's declination be fuppofed 
the fame for the fpace of twenty-four hours, in this fort of 
queftions, flill the declination and time of fun-rifing, on a 
particular day of the month, caaaot exadlly correfpond, ac- 
cording to computation of the fun's place for thajt day, act 
poon, or time of riling, by aftronomical tables. 

X; Question 356 anfmsrfd by Mr. William. Cottam* 
at hit Grace the Duke of Norfolk' i. 

When the water is conveyed 
by the trough AA'=.D C, then . 
*iis called an over-fhot mil), and 
the dian^ter of the wheel is 
thus found : Let DP ^16 feet 
c a^ the diftaace of the fall; 
£P =5 CA = X. B y mechanics 
mx = fi\^a — X, wheie » = 

AMPceafwat«rai^; therefore I 

• - «=: 
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X = v3"-hi — i = 3'53i3» whence 7'o6a2^=4liata. of the 
wheel required. 

If the water be convened by the trough BB^ thea 'tis 
4:alled an under-ihot mill : and the greater the diameter of 
the -wheel, the ^eater will be its force, and confequendy. 
will have more force than the over-fliot wheel.— —And, on 
fecood confideratiQo, I make the force of the water drawn 
into the radius of the over-fhot mill a max. i. e. ^x'^a^x, 

a maximum; whofe fluxion ?^^ r'^^f . =s o, being reduced 
^ = X <j =s lof , and therefore a if feet = wheel's diameter. 

But Mr. Japifj Hartley, o£Tarttm,{o\7e% it thus : Let DP 
:=: id feet = a ; i6tV feet = r ; «' = time Of defcent of the 
twater from DtoC; then cx^ =DCt and tcx zz velocity 

at C. But -^ = femi-diam. of the wheel, which mul- 

tiplied into the velocity is = acx-^c^x^^ and its fluxion 

made = o, and reduced ^ives - =: r«* =: Z)C = sf feet, 

awhence CP^ icji though I don't fee the aecefllity of the 
querift's mentioning " a^tuft a miuuteJ'* 

Mr. yoAn Kicierly, oUVoohttrn, Bucks y faya, he has fpent 
great part of his itfe amon;^ the bed paper mills in the oa* 
tit)n; and obferves, that a Iwing wheel, whidi receives its 
force of water eight inches above its breaftjcenter, exceeds 
an orer-fliot wheel*, provided the current of water and fall 
arealike: Andfays, though Mill -wiights differ in their «pi. 
/B!ons concerning the true pitch of , the water-wheel, that this 
opinion of his own is true. He fpeaks of a pen, to give the 
' ^ifcharge of w;iter the greater force, at that part of the fall 
where the water-wheel^eceives its impetus, or depreffing 
force; and computes the diameter of fuch a wheel to he %6 
ieet 8 inches ; but pn princij^cs a little doubtful; 
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XI. QvESTiOM 357 anfivered hy Mr, James Hartley, 
c/ Yarnau 

Let j^B be the length of the whole fcale ia the commorr 
barometer = /; whiwe ibe -Hwrcury <lc- 
icends from ^^owards B, it will equally 
afcen^ from D towards 6*; £b that DC 

=: i . Let M be the place of the water 

a 
and mercury at a middle ftate of the at- 
mofphcre; then per queft. AIM =zMX 
= 5/. Put ^= diam. greater tube, y zz 

diam. lefler, and let Ci zzx; then - -h x 




X ^» = k-* yy* ; and, as mercury 

is about fourteen times as heavy as watcr^ 

14* X y* = — + X X y* ; whence ~ = 

Jt. Now, if inftead of *, in the firft equation, wq Aibllicut^ 

its value, and affume V = i, we get, by redu^ion, jr* = ~, 

whence y = '243 ; if therefore ^ be taken at pleafure, it will 
be as I : •»4J : : ^ : > f^^fV, R. 

The Rev. Mr. Bahr^s folwtion is thus ; s to 1 tlie fpecific ' 
gravity of mercury to that of a«y fluid m a leiler tube; r to 
X the ratio ef tb<; tubes; v a given variation in the common 
barometer^ and. X the correfpondent variation in the le/Fer 

tabe. Then r* : x : : i* : — = variation at the upper 

farface C of the greater tube' (being reciprocally as fqyares 
of the tubes diameters); the whoFe variation of the lelTer 

tube = ;j— -; the variation of the mercury's furface at 

C, in the greater tube, the fame with that of the water in 
the fame place, is — = variation at B, of the fame dia- 
meter. The whole vatjatlon of the greater tube BG z=^, 

r* 
The prelTure of the mercury and writer together upon the 
air at A'is from the length of the tubes, the contained finids 
in G LC and Cm I being fufpended in equihbrio; the varia- 
tion in the pr«:fuire cf the ditfcrent columns depend on their 

weights 



Digitized by LjOOQ IC 



Ko. 50. Qjj estionsAnswered. 345 

weights ^ and -r : Ss.y, / : x : : - — f~ : — r^-- = 

weight of that column, in refpedt of a column of mercury of 
the fame length; -- — r — = v, the variation in the 

common barometer; whence *=r -^^ , i.e. x:v:z 

%s — r* -^ X 
r*/ : aj — r* — i ; and per queih 10 : x : : X4r* : %% 
—7** — X, (here > = 14 nearly) whence r = 3*3541, and 
the diameters of the tubes are as 3*3541 to i. W. iV. R, 

CoR. I. If/ = I, %, 3, 4, 5, 6, &c. and r = Vf . Vj* Vi* 
Vf> Vfj VVj &c. correfporidcnt ; or if/ = ^, orr 

5- ^ ..— . xhc variations in this barometer will equal 

/ -e I ^ 

thofe in the common fort. 

Cor. II. If / = I, a, 3, 4, &c. and r = Vx» V3>V5> V7» 

&G. or if / = , or r = Va/— x , the variation wM 

a 
be infinite. Hence, 

CoR. III. The fcale of variation in this barometer may 
have any af&gnable ratio to the variation in the common 
barometer. 

Mr. /. Williams fays, that Mr. Rowning (in his Com- 
pendious Syftem, p. t\%) determines the ratio of the varia- 
tion of X, in the lefler tube, to the common fcale by k 

vmd^ . , /imx — x 
ss whence tf = v • : — • 

a;// — /* — x' ^ vttfi-x 



XII. Question 358 anfwered hy 4>IA0-npU^D. , 

t being the tranfverfe, and c the conjugate diameters of 
the inner ellipfis of a folid elliptical ring, whofe circunx- 
ference is circular, of p inches diameter; then /+/> an(l 
c -{^ p will be the tranfverfe and conjugate diameters of 
the ellipfis paffing through the middle of the ring, whofe cir- 
cumference is in the center of gravity; which circumference 
put = ^; then, fi nee the folid or furface generated is equal 
to the produft of the generating plane, or circular line, re- 
fpedively multiplied into the way made by the center of 
gravity, therefore '7^S4ppa is the folidity, ^ndyi4i6pa 
the furtace, of the elliptical ring, required. 

^ Diary MatL Vol II. Hh *57^ 
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The fame anfmered hy Mr, John Hartley, •/"Ifarttm. 

' If ^ be taken = tL^ZSl^ in the queft. irid m = 3'i4x6, 
alfo ^, B, C, &c. = the next preceding term in the fblldwing 
feties, them-.--. — ^--^^-^^ ,^.jo^» 

N. B. The above feries arc taken from Mr, Enleffbn's CJi- 
,<5ellent Dodrine of Fluxions, p, 174- 

-Xin. Question 559 an/hvered h Mr. John Hdney, ^ 
Redruth, Cornwall. 

* Put tf and 5 = At and 26 inches, the trinfVeffe and ^cnr- 
jugate diameters of the hoop above ; and <: and </ = 4^ 
and 29, the dimenfions of thofe below; alfo « =: la, the 
fruftum of the ellipfoid's altitude; and n riiSihches, the 

..elliptical cyli nder's altitude I Then, by a known theorem, 

ab±cd± yTTa ^ ^^ _ ^^,^^ ^-^^^ ^^^^^^ ^^ ^^^^^^ 

cdn 
" of the hoop's concavity; and ^-7:^ = ^j'lS wine gallons, 

the content of the cylindrical concavity; whence the conca- 
vity of both == 135*75^ >vine gallons. 

Mr. JoJ^n IVifirglePivorfh anfwers it thus : Let /i =: 4z inched, 

^ ^ 26 = tranfverfe and conjugate diameters above ; / = 48, 

c = 29 =2 tranfverfe and conjugate diameters below; #= w, 

p = *8, and m = "2618, then the content of the whole con- 

cavity = '^ — — ^- — - = 1 35 7416 

wine gallons, 

^ The folutions by Mr. T. Copper ^ Mr. J. Hartley^ Mr. J, 
"Adamst and Mr. Lottam^ agree the fame ; but they tnifled 

the fecret of half Mifs Polly's folidiiy, which being taken 
-from the laft-found concavity, leaves the concavity fought. 

Mr. Adams obfer?es, the fruftum of the ellipfoia may be 

reduced, with advantage, to the fruftum of a cone, and the 

elliptic cylinder to a round cylinder. 

The Prize Question anfwered hy Mr. F, Holden, at 
WelBioufe, near Settle, YorkSbirc. 

Take a piece of wood or aftone, of a known fbperficies, 
fnd« dipping it into a veflel full of melted tallow, yoii inay» 

by 
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by trying the weight of the tallow and dipping- veflel in a 
fcale Dcrore and after dipping, know the quantity of talIo\\^ 
in weight, taken up by the piece of wood or ftone. 'TbeJ 
take about i8 or ao modem mathematicianSr (the more the 
better) Urip them ftark-naked, and fufpend them (like Ab- 
faloms) by the hair of their heads, as chandlers banc tfieir 
candles, or clfe by foft bandages under the chin and behind 
the nape of the neck, fo that they rai-iy be raifed or let down 
bypullies \mhout hurting; dip them alfo, one by one^ in 
the fame veffei where the wood or ftone was lately dipped, » 
and mark the tallow they all take up, by weighing the vefTel 
»nd tallow, before and after they are all dipped, (keeping 
tbe tallow juft melted and of an equal warmth]: Then fay, 
as the quantity of tallow, io weight, taken up by the wood 
or done, is to the known fuperficics of either, fo is the 
arcagbt of tallow taken up by all the mathematicians to the 
fuperficies of all the mathematicians. But, by all means, 
.t9ke care that they arc kept naked till they are fliivering^ 
^od almoft as cold ts the wood or ftone itfelf, before th^ 
«rc dipped, elfe this proportion will not hold good. 

When they are all dipped, well fconred with foap, and 
cleanfed from the tallow, let them be weighed, (or they m»y 
be ail weighed before dipping) ^nd fay, as the weight of theoi. 
all in pounds ^ to the late-foaod fuperficies of them all in 
fouar^e incites or fquare feet, fo is i6o pojinds wejgjbt to the 
fuperficies of^ the modern giathematician required to be 
Jioown, (= lAiCquaLSC feet» nearly, as we find by anotliet 
method). /^.XKA. 

Paradoxes anfwcred. 

I. Parai>ox anfmered hy Mr. Richard Gibbons, cf 
JPlymouth, 

The fork was as the ftcel yard, Roger's (houyer as ^ 
fiilaum, fuftaining the burthep>. between the two p9W^> 
ttili^g at both epdd of th^ fork. • 

y. Paradox anfvjercd hy Mr.%i^[^xA Gci^tbs* of 

Ellefmerc, Shropfiiire, and oiicrt, 

Cafi I. Apiece of pliable metal bei(ig doubled, by ftp|ily- 
ing a round file to the doubled ed^, and filing a bau-:(qnare 
gap, on opening the mjstal, a iquare hole will appear. 

Or, the inffeaious Mr. (^^/(^inforps us, that, if .two COV-*^ 
nerSrand an edge, at the end ojf a mifer's iron cfieH,- be filed 
^wfiy, with a r(»]ad Qcany^tberfiky :lhepe au]^'be an eyaft 
fauare hole kft« ' . ' 
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Ca/c%. A cylindrical body beiog cut obliquely, the plane 
of thefe^ion will be an oval; and, coDfeqaemly, around 
body, fituated obliquely in an oval hole, will completely 
£11 it. Arebimedei. 

The Eclipfes calculated for 1753, h 
Mr. Cowper, of Wellingborough, 

X. Moon rifes eclipfed 4} digits, on Tuefday, April I7tlj, 
N. S. at 7h. 3 01. apparent time in the evening, viCble at 
London. £nd7h.47in. 

2. Sun eclipfed, Thurfday, May 3d, 7h. 40m. N.S. in the 
morning ; invifible at London. But (according to Mr. Huljt) 
will be near 8 digits eclipfed on the ibuth fide « in 13' ; be- 
ir.g vertical to the Arabian fea, lat, i6« fouth, long* 6a". eaft; 
and v'fible to the inhabitanis of Madagafcar. 

3. Moon eclipfed, Friday the izth of Oftober, 9h. 40111. 
morning, N. S. invifible at London. But (according to Mr. 
Hiilfe) eclipfed on the fouth {i^^ in «Y* 19* vertical to the 
Pfreiu ocean, wc/1: of America, where it is partly vifible to 
.that quarter of the earth. 

4. Sun eclipfed, Friday the a6th of Odlobcr, N. S. vifible. 
Beginning 8 h. 35m. 5 s. Middle 9h. 4301.368. Vifible con- 
jun(51ion 9h. 44m. 34s. End ioh.56m. 39s. Duration ab* 

■ i>iro. 34s. Digits on the fun*s lower limb %^ 20'. 

X. EcIIpfe calculated by 

Mr. Cowper, bv f London 

Dr.HalJey's' ^ Weliingbor. 
correiflcd Tab. (. 



C London 
< Plymouth 
C. Conflaatinople 
London 



.J4r« Man, 
Mr. Hulfe, 
4. Eclipfe calculated by 

r London 

" - , CConftantinople 

Mr. Hulfe, London 



Beg. 

h.m. 
5 »7 
5 a5 



Mid. 
h.m. 
6 37 

M.r.Lo.4**4 dig. 
at 7h. 3 m. Ev, 



End 
h.m. 
7 47 
7 44 



4 59 
4 43 
6 55 
758 



6 17 
6 X 

« 13 

8 22 



7 30 
7 14 
9 26 
9 4% 



Dur. ; Dig. 
h.m ^ 

5 a 



2 3X 
2 31 
2 31 
% 52 



2 30 
2 27 
5 « 
5 44 



Beg. 
h.m. 


Mid. 1 End 
h. m. i.h. m. 


Dur. 

h.m. 


^'S- 


^%S 


9 43i 10 ^^\ 


2 2li 

2 26 


^^^ 


841 

8 30 

750 

ax 24 

i 830 


9 57 " 8 

947 1059 

9 c X 1 20 

12 46 a 8 

9 48 no 30 


229 
3 30 
244 
% 26 


815 

8 29 

7 4J 
8S« 



There 
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Thcce is a. Xrwfit of S qa. M»y 6th, N. S. (Mt. Hulfe 
fays 5th). BeginDiog ih. 47 m. 248.010 ro« Endinc zoh;43n^* 
aos. accordiug to Mr. Comity ixom Dr. ifeil^y's tabks^ 
being % Lours Turner than by Leadbctter. 

.For proving Aftroporniqal Tables. 

The moon's ccUfife, June 8th,. O. S. appeared thus at 
Rome,. Beginning 8h. am. a s* Imm^rliop 9<h. ^ni. i^os. Emerf. 
xoh. Sim.. i9kS. Jjid lib. 39m.499. Jhi{0nder Man^ 

1. QuBSTiOM. jii, fy aPerfin 0/ Honour, 

A water mill is to be biiilt where there is a fall of water 
of *4 feet,— It is required to determine, whether a wheel dC 
%S feet with 6 feet fall, or a whed-of 16. feet with S feetf<di^. 
i^ill grind the mofl cora with lea(i water T i 

II. QoKjTioN 3^2, iy M-i Jdin Fifiii ^Dartford,. ' 

A ball weighing 4 pouj^ds upon the.furface of the eajt^t 
to what height, jo'the air, rauft it be carried to weigb^bnt 
i pounds', and how long woujd it belli failing to the g}:w^9^^J . 

lU.QuBfTiO'N 363, /^ Nichol DixDn» p/RlAokm^ 

In Craven as I w,alk*d alone*, 
« Three objeds once appear'd in {lone> 

I do prottfl I ne'er faw blggen 

And flood in right triang'lar hgure. 
^ Thefe ftoues (as being told to m^] 

60. by the names of J, B, C\ 

From C \o A \ me.afurOi, then, 

•IflEngHfh miles exa<^ly ten. 

From y^, for 'J5^ due north I ftride,^ 

Till J the rifiog fun efpy*d 

A|>pearing in a lir>e with CV 

I)ire<^lly„as I ftopt at Z>: 

And thene old Bob Cwho came ia fight) 

Told me "the angle C was right ; 
* •* Thar three mi-les further on flood B^^ 

And faid ** that courfe was true for me;?*' 

• Lat..5**. 
V ' ' K h 3. 1E3fcr- 
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350 L Atri fi s' 1^1 'ar IKS.' [^Heathl tISSm 

The time this happen'd, I may fay, 
Was on the »8th of May. 
Now, without meas'rmg, I don't doabt 
But you'll the miles to C find oat. 

Ye, who to cards or dice pretend ! 
, This problem folv'd, the game will end: 
Tho. Simplon fent it firft tor fun, 
Now, folve it you, fome fon of a gun ! 
For cards nor dice cah Simpfon charm. 
Like old Sir John, that keeps hita warm. 
^See the fig, to tk(folutwn'\ 

IV. Question 364, hy Mr, T. Cowper, ^Teacher of 
MathetnafUsi i^/ Wellingborough, 

■ ' On the X4th of laft March, at half an hour after 11 in the 
forenoon, being in latitude 52* aa*, I obferved lo beats of 
iny pulfe between the time of a fmall cloud ihading me, and 
that when the (hadow thereof reached a tree, at the diftance 
of %Z yards, eafterly from me ; immediately before, I like- 
vife obferved that the angle formed by the fhadow of a (tkk 
perpendicular to the horizon, and a line drawn from the tree 
to the place of obfervation was izo". Now, admitting 70 
Sulfations in a minute,.^ the hourly velocity of the cloud, its 
4ii^e6Hon, and what point of the compafs the wind blew, arc 
thence required. 

V. QtJESTxoN 36;, hy Mr. John Williams. * 

What pounds principal, being put out at its equal value 
percent, at limpfe intereft, for an equal number of years^ 
will raife an intereil equal to half the principal? 

VI. QtTESTioN 366, hy the Rev. Mr. Bakcr» ©/^Stickney, 

I^incolnfhire. 

If thethicknefsof twomicrofcopic glaflesbe three-eighths 
of their refpedlive radii of convexity, and thefe be in the 
ratio of 10 to 3, how muft thofe glafles be difpofed, in a 
compound microfcope, fo that an objed, eight inches diftant 
R-om the eye, fliall be thereby magnified a thoufand times? 

VII. Question 367,^/ Mr, T. Cowper, ^Welling- 

borough. 

On the 19th of September, i7>i, at night, the vertical 
aaglc between Ji^iter and the fUr CaRor was obferved to be 

• 3i^ 
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35** 48'j and that between Jupiter and the bright ftat io 
the ^i^aTe's taiJ, 78** %q' ; it is fequired to determine the 
latitude of the place and hour of the Bight> where and wheo 
thofe obfervations were made ? 

Vin. Question 368, By Mr. Chriftopher Mafon^ 0/ 
Eaftburn, ne^r Petworth, m SuiTez* 

Aconflant quantity bei&g put for afador, inMon£07ana]tn'9 
Mathenucicai Recreations, to be multiplied by variable fac- 
tors, in order to produce 3 ones, 3 twos, y threes, &c. through 
all the digits, I defire to know both the con^hot and varialHe 
faftars, that will produce 6 ones, 6 twos, 6 threes, 6cc. alf(» 
9 ones, 9 twos, 9 threes, 6cc. through all the digits? 

IX. Question 3,69, By Mr. Terey, <?/PartfmoHth* 

Required the fuperficial content of a fcalenous cone, whole 
longeft fide is 1% inches».(liorteil 9, and bafe diameter 6 inches. 

X» Question 370, By Mr. JoT. Biiditch^ at Handal^ 
n^ar Shrew (bury. 

The thcee.diftancfis from an. oak, growing in an open plaiiC^ 
to the three vifible corners of a fquare field, lying at fome 
dillance, are known to be 78; 59, 161, Sec' and 78 poles, in 
fucceflive orcier: Quere the field's dimenfions, and the acrei 
it contains ? 

- XI^Q^Ksnoif 371, By Mr. Terey; d/^ Portfmouth. 

What is the content of a caflc, in ak gallons, whofe ftayei 
ire cx^«5t«Iy circular j and dimenfrons. of the head and bunt 
diameters, and alfo length 24, 36, dnd 48 inches? 

XIL-QuESTioH 372, By Mr.W. Bevil, ^/HarpfweJI, 
r ^ . . ..i.«^ •.. Ifincpjaftvjre, . 

Suppofe the nwon's diameter to be ai7o, the earth's dia- 
meter 7970, and the diftance of each other's furface 440000 
miles, where mi>ft I view them on a line drawn betwixt their 
centers, to fee the greated quantity of furface of both bodies 
|>oi&ble? 

XHLQuES. 
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Mathemiticians take pains to defcribe curves and folids 
ihat ocrerxxifted, yet {^y little qf nothieg to the pcopeities 
of thofe thiRCS that arc in nature; c^ecially rhe-fe<atons, 
folidities, attdTGurve fupcpficMS of 'the egs, which is one of 
nature's principal produdlions. If any of the problematic 
ptoblemilts would be pkafed to give the folotion of the quan- 
tity of curve iuperiicies and foiidity of the eg^, when its 
axis is ai inches, greateft ordinate x^, and the dillance frorn 
that ordinate 10 the neareft end i inch, they would be inti- 
(led to a nuucimum of applaofe, ioftead of the minimum ac« 
quired, by fiolRog and cavilling about their fuperior dignityi 
who are odd Efhes at foot-bail. 

XIV. Question 374, hy Philotheoros. 

My Lord Mayor's golddiain being 50 inches in meafurjpg 
round it, at woat dutance mufl it be hung over two pins, 
horizontally fixed in a wall, covered with crimfon daraalki 
Soic a fpe<5latQr to behold the moft damafl^ poffible, within tbs 
circumfeiencc of the chaini 

FniZB QgpsTioN, fy Mr, Jawies Hartley, ^TarwD. 

' fiuppofe J>AFE to be a veffel in the form of a conical 
#ruftutn, {Jee th'efis-to thejhiuthn] whofe top diameter 
DA:^%b^ bottom diameter = 10, and depths 15 inches, 
" '" • ■ line 




fsodiculariy lufpevided at B. Let the velfel be drawn afide 
y a GOfd faitcned at {a) the bottoo^ of the ve0el, while at 
the other end of the qord is a weight JV fuipeoded, ^ 
cord freely Aiding over the pulley at P. placed at fuch a 
liiftance from C^ in the horizontal hne PC, as to require i^ 
• kaft weight, W, pofliWe, to equipoize the veffel when the 
tenfion of the cord Pa is amaximuffi : Required the wetgbti 
JSP, an4 diftance PC? , 
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NO.JZ* QjJB STIONS Ahs WSRED. j^f 

Neil) Paradoxes. , 

Paradox I. h^ Mr. Cottam, .^/ hts Grace the Dtdc cf 
Norfolk's. 

Whene'er my Lord a journey takes. 
Or to a friend a vifit makes^ 
His neareft road fouth always lies, 
(Diredly fouth) which all furprize I 
Remote the place, adiacent, either. 
This fide or that, no matter whether. 
Hereof the reafon make appear 
In your fam'd Diary for n&xt year, 

Paradox II. by John a Stiles, Clerk ofH n. 

A man's lands, which he's fupppofcd to have purchafed, 
devolved to hig only daughter, and then to her eldeftfon 
(according to common defcents) and tht only fon of the pur- 
chafer, who was begotten in lawful wedloc, as well as the 
daughter ; yet he had nevertbelefs no manner of right to the 
inheritance after his deceafe ; How could this be ? 



1754- 

^efiions anpwered. 

I. Question 361 arifvuered by Mr, J. M» 

THE fpaces pafled through by falling bodies being as the 
fquares of the acquired velocities, the velocity of the. 
water falling 8 feet is to its velocity acquired in falling 6 feet, 
as V8 to i/6. Therefore by the property of the lever, the 
force of the fame water to turn a wheel of 16 feet, with a fall 
of 8 feet, is to its force to turn a wheel of 18 feet, with a fall 
of 6 feet, as 16^8 to igy'd, or as tVA to 9v'3 ; that is* as 
\^^s6 to ^3^43. Whence, it is evident that the wheel of 
16 ml diameter has the greateft adTantage. 

i: - 
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It was anfwered in like maaner, smd on the nerj £une 
principles, by feverol other concribuioiB. But thefe prin« 
ciples, though true in therofelves, do not appear to ua fuffi- 
dent to give a right andfuil detexminaiiooof theprobleny 
mider confideration. To hare the true Quantity of the 
e£Fe£ty not only the height of the fail, and the diameter of 
the wheel, but alfo the weisht and force of the water in the 
wheel ought to be regarded; and confequectly the difierent 
pofitions of the buckeu with refped to the horizon. — ;— As 
this is a fubj'e^ of much impormnce, it is hoped our inge- 
nious correfpondents will think it worthy of a further conil- 
deration, and communicate their thoughts thereon, for the 
benefit of the. public, in our next Diary ; to which we fhall 
refer for a fuller difcoifion of this matter. 

II. QuKSTioN 362 anfvtered hy Timpthy Doodle. 

. Let CD be the earth's femi*.didnieter, and DJ the re- 
quired height from n^ence the ball muft fall : Then 3 : 4 
:: (7Z>* : CA* ; and confequently CA ^_CD X Vj = 
^Oi/i "^ 4596 loiles. Whence DA is glrea ^=z6i6 miles, 
or 3)51480 feet. 

Now the dtftancedefcendtfd in the firft fecond of time bex 
ing always as the force, it will here be = }of i6A-fect = 
MAxvh^'^i M/A goftfequently the time of dcfcent throj)^ 

ADt. with the fame force uniformly continued, = v 5^ — 

= J19 feconds. Bat, fiwpoCng a femi-cirde ASC to be 
delcribed upon Ad znQ BS perpendi- 
cular to AC9 the true time of defcent 
through AD will be in proportion to 510 
feconds, the time J4}ft now feoad* as half 
the fum of the fine DS and the arch AS 
is to 'the chord y^ 5 (as is proved by the 
writers on flaxioaft). How AC :C0 (: r 
v'4 : V3) : : « (twice the radius of the 
•aWw) : V$ ~ x'73a = the verfed fine of 
the angle iS(9C= 137" 4'. Whofe fupplc- 
mentAQS il therefore given = 4*** 56* :.TKe natural fio^ 
0i which will be 'dSii, and the meafure of the angle itfelf = 
•74^; the h^lf fum of thefe is •715a: B^t the chord of 4a^ 
56* (a X iSne %i^ ^^*) is •73x91. Hence it will be '7319 : 'ris^ 
1 1 4^19 : iQ7 ftowjiU, or %Jo:k. »2S..tb? xji\J^ ume required. 
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No. 51. Qjp estionsAnswbred. %5S . 

Thfante unfracr^hy Anthony Shallow^ Bfq. 

If the earth's femi-diameter (t7Z) ) be denoted by «, h » 
plain that a*/\ — a will exprefs the required height ^1) 
from which the ball muft fail. To determine thenHTore tfte 
time of the defcent through AD^ let the velocity of ^ebaD, 
per fecond, acquired in falling through «oy diflaifce j^ 
(=y), be denoted by c;pi3ttmg^ny^6'; ana ^afC^six i^'x) 
= the diftance dcfcended in the firft ieccmd af time frwn Ax 
Then, %d being the weafure of the vetoc ity aey iired in^ one 
iccond, with the force at Ay it swill be a« r--x^* : e* : : »>/ 

: 1., " , the velocity generated, per iecond, by tbeforde 

, at F: Therefore v : .1^, ; : i : ;^;aod conie^deatly Hi! 

= Jl£l, . Hence, by taking the fluent, ^ = -^ffl — >. 

s: '■ ^?- -. Therefoi-e t; s » Vv/c x ■ .■ '^*- , and conft* 

• • - ■ • • 
fluently - = ^;.^y^ = , a X /— =theflaxioQ 

of the required time. Whofe fluent is = } v^ multiplied 
by the fum of the fine and arch whereof the correfponding 
verfed fine is — (unity being the radius). But v ^ (ex- 
prefSng the time of defcent through AC^ with an uniform 
force equal to that at D) is given = 141$ feconds. And — 

' is r= o*a6795 ; anfweriag to an arch of 4^* s^' ; whofe length 
is =r 0*7494; slnd that of its fine =: o*6Sii. Hence -we have 
o'g8ii-+-o'74?4 5< ,^,3 ^ ^Q7 feconds = 8m. %^ s. IV. W. R. 
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III. QuESTioM 363 anpiueredhy Mr, Rich. Gibbons. 

Conflruilicn, From the latitude of the place and the fiin*s 
declination, the fan's horizontal azimuth 
BDC is given = 48" 35'- Haying therefore 
made the angle BD = 48*^ 3i*» and DB 
= 3 ; let a fquare, whofe fide ^^6* is xo, be 
formed, and let the angle thereof ACB ht 
fo moved along the line Z>0, that the end 
At of the fide CA, may, at the fame time, 
pafe over the line BDJ, till the other fide 
of the fquare pafles through the given point 
B. In which pofition draw BC and AC, 
and the thing is done^ as is evident by infpedtion. ' 

jilgehraic foluthn. Put b = AC:=^ xo, c = BD = 3, and 

>=:fine of i?/>C^ fine ADC% alfo pat d= r ^: 0*074991, 

and X == fine ofJCD : Then is Vs^xx=zime BCD; and 
we have b i s :i x : dx :=: AD; alfo Vt — xx : c : : i i 

^^ :=-zzBC. And, by47Euc.i, i^^+^-^^A-rr^^^- 




9.cdx + ^*x*. Reduced, x = 0*55x7 = the fine of 33^ »9'. 
From whence CD == 3*4738 miles. 

The fame anpwtred by Anthony Shallow, Efq. 

Suppofe the circumference of a circle to pafs through >/, 
D, and C, cutting BC produced in jE". Then, AE being 
drawn, in the triangle ACE will be given (befides the right 
angle) the fide AC zn6. the angle E=:BDC=:4^'' 34' = 
the fun's horizontal azimuth from the north : Whence CE 
is given = 8 8265; which put =:^, making AC^=iby BD=^c, 
and BC = x: Therefore AB = ybb-k-x x; and , by the 
property of the circle, c\^bb -I- xx = x y x-h^^. Hence 
X = a'6966 ; and confequently DC=: 3*473 miles. 

It was alfo infwered, in a curious manner, by Mr. J, AJb, 
Mr. Sam Uamjield, Bathonius, Mr. W, Bevil, Mr.T. Coates, 
Mr. J, Hollingivorth, Mr. J, Milbourn, Mr. B, Talbot, and 
Mr. J. Wigglepworth. 

IV. Que 8- 
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I V . Qu E 8 T I o N 364 anfweredhy Mr. JohnWigglefworth, 

Let P reprefcnt the north pole, Z the zenith, ZS the 
fhadow of the flick, and ZT the direftionof 
the cloud ; then the angle TZ © = 6o<^ ; and, 
in the oblique fpheric triangle ZP, is given 
PZ the complement of latitude, P© the] 
complement of the fun's decliBation, with the 
contained angle P; whence the angle QZ R 
is found = o*' 4%' 30"; which added to TZQ)^ 
gives TZR = 69** 4a' 30". Therefore the 
wind blew W. b. N. JN. nearly. Again, by 
allowing 70 pulfations to a minute, the (hade 
of the cloud will move over a fpace = 88 yards in the time 
of 10 pulfations, or 8t feconds ; which is at the rate of ai 
miles per hour. 

The fame anf^sred hy Mr, James Robinfon. 

During 10 puKations, we may fuppofe the fun does not 
fenfibJy change its place ; and, confidering the immenfe dif- 
tance of the fun, when compared with that of a cloud, we 
may take the rays proceeding from the fun to the cloud, at 
botn obfervations, to be parallel : Then, the fun's azimuth 
being (per fpherics) 9® 26' from the fouth, the direction of 
the cloud*was E. b. S. \ S. fere ; and the hourly velocity of 
the wind, blowing from the oppoUte point, %x miles. 

w.w.n. 

Mr. AJh, Bathoniusy Mr. W, Bevil, Mr. T. Coatis, Mr. 
Richard Gibbons y and fome others, alfo anfwered this pro- 
blem, and agree, exactly, in the velocity of the cloud; but 
make fome little difference in its dire^ion, ariiing from 
having taken the fun's declination from different authors. 

V. Question 365 anfwered hy Mr, J. Milbourn. 

iet lool. principal =s tf, and for the required principal, 
&c. put x; then ai x :.: x \ — , the interefl for one year; 

and as i tyear) is to x (years) fo is — to — , the intereft 

for X years : Whence (per queft.) — = •-• ; reduced, x =: v - 

a % % 

= 7*07106 pounds = 7I. IS. 5d. 

Diary Math.\o\.\h li In 
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In the very fame manner it was anfwercd by Mr. J, JJh^ 
Mr. S. BaTHfieidy Mr. C. Dickinfon^ Mr. J. Colinge^ Mr. 
Gibbons^ Mr. Holing^orth^ Mr. Jonah milfqrd, Mr. W. 
Nen^rnarty Mr. Jojl Peil, Mr. D. Roberts, Mr.. James R^- 
hinjoriy and Mr. Cb* Tate* 

VI. Question 366 anfivered by Kv^i^Yirm. 

Let the radius of coavexity of the lens Oy next the 
objc<5l y/, be put = a^ 

thicknefs B C rsz by the * i ■ ■ /\ ':' ' 

radius of the eye-glafs ^.^--^/^V-^^ / r\i 

S'=^dy and its thicknefs ^-"^""^ I ]^\ -•»^^^/ f i j? 
^F=^; and let the fine -A BV, jO JCr\^-jr 

of incidence be to that \i/ \/; 

of refradlion, out of air — ' ^-^— -, 

into glafs, as i to r; put- 
ting ^ = I — r, / rr the given linear amplification, and x = 
the diftance CD of the place of the image from the lens 0. 

Then, A being the place of the image of an obje<5t at D> 
by a known theorem in optics, AB will be = Gi^ ' > ^ 

being put = ^ ^ ^* And, by another knowo theorem 

a 
(which is a corol. to the former) the principal focaJ diftance 

EDoi the lens S, will be — X "^f"^^ -. ' 
^ %a-^qe 

But, by the queftion, ^ = v> <? = ^» and d = ^^. 

o o 3 

Therefore, by the fubftitutioB of equal values, ^= ^ + 

o 

..-^, and/)£= i^ X llli^ = ^ x^"x-i=^. 
^_1£ 3? a — i^ 3^ 16 — 3^ 

Whence Z>^ teZ>5 + ^^) = tf X — X 4=^^ + ^ 
= V^, by putting c = ^ X --f—- + 1 . Again, by the 

OB ^FA . . . r ■ *"*"I6 



quEft...^ X ^ =:/; that ij, iBfpecies, ^^_^ ' ^ X 
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3_g , ra§i 



<r^4-y + V-+ 



^ l^.:-f = f. Put^=z, and| + 



£-a ' a % r — qz 

=: jr ; then will ^ C= ~ + )'=^ ^y* and our equa- 

tioa by fublHtution, &c. will be reduced to 

■ ^y 4._L 

qy — 1 1 6 



,+3+,+-^ 



2^ = .;or.. + ±..-.| + . + ^-^ 



tr r/ X -2- -j ^^-^ , Fi-om whence, and | + = n 

the value of z, will be found by an equation of three dimeti- 
fions : And then, the value of FJ being given in terms of ^, 
by putting that value =: 8 inches, a itfeif will be found, and 
from thence every thing elfe, required* 

But as the findingof z this way (the terms being numerous) 
will be fomewhat troublcfome, the known method of ap- 
proximation, by trial-and-error, may be here ufed with ad- 
vantage. According to which, having aflumed for the value 

of z, that of j^ C== I + *~ir — ) ^il^ ^^ immediately found; 

and then, by fubftituting thefe two values in the other 
equation, the error will be detcnmned, &c. &c. 

VII. QvESTioN 367 an/wered hy Mr. W. T— t. 

Let P be the pole of the world, Z the zenith of the place, 
and By /, €y the three ftars : From the 
given longitudes and latitudes of which, 
or from their right afcenftons and declina- 
tions, the drftances B 1 and /6*, and the 
^angle Bid »T^ay be found, by common 
trigonometry. 
, AfTunie the value of Z J as near as you 
can to its true value: Then, having two. 
lides and one angle, in each of the triangles 
Z?/Z, CJZ, the angles B IZ and CJZ may be found, and 
con fequently their fum BJC, Mark how much this value 
of B IC differs from the given value of the fame angle: 
Then make a fecond aflumption for Z I; and find, again, 
the value of the angle BJC, marking the error, as before. 

I i a Fronx. 
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From thcfc two errors a new value of YZ, by the known 
methods of approximation, may be found; and fo os, till 
you arrive to what degree of cxa^nefs* you plcafe. Having 
thus determined ZI and Z ICy from the latter of ihefc 
dcduft PJC\ the remainder g'ves the ant|le ZIP: From 
which, and the two given fides including it, both ZP and 
ZP/wjll become known. 

VIII. Question 36S an/ixrred b) Mr. J. Robinfon. 

Let 999999 = ^ be the conflant ra(5lor, in order to produce 
6 ones, 6 twos, &c. The other fador call x, and the firft 

produdl p ; then xa = />, and confequently x = — . 

Unkerfully^ putting the conilant fa(5lor (which is arbitrary) 
for the denominator, and the given produft for the nume- 
rator, the fravflion, or fraftions, thence arifmg, will be the 
variable fador, or fa<5lors, required. 

If any number of nines be taken for the denominator of a 
fravflion, and the fame nimber of any of the digits for a 
numerator, the fra<5lion, when reduced to a decimal one, 
will havethe very fame figures as the numerator, repeated to 

iniinity. Thus, for example, —^ is = l^l^x^^^^^^Jll^ZA» 

9999 

&c. ad infinitum. Thus alfo, -—^^ = •44444* &c. and con- 

999999 
fequently 009909 y '4444. &c. = 444444; and fo of others. 
The variable tadors, derived by this general method^ are 
fra<5lions ; but there are particular anfwers to be had in whole 

numbers. Thus, becaufe nilii = 37037, and """"' 

3 3 

^ 37037037> it is evident that, if 3 be taken for the conirant 
faflor, the refpedive variable fadors, to produce 6 and 9 
ones, will be 37037 and 37037037. The multiples of which 
by a, 3, 4, 5, &c. wilJ confequently be the other variable 
fa(5lors required. In like manner, 37 being afFumed for the 
conftant fa(5tor, the viariable ones will be 3C03 and 3003003,, 
together with their multiples. 
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' IX.. Question 369 anfuieredhy Kufiifr^rnu 

Let JBHDEChc the given cone, and ^C7 its pcrpeu^ 
dicular height: Let EM 
be a tangent to the cir- 
cularbale B E D H dt aay 
point E ; and, fuppofing e 
to be another point in the 
curve indefinitely near to 
Ey let E A and e A be 
drawii in the furface of 
the cone: And from the 
iame points E^ e^ upon 
the diameter BDs pafbng 
through 6^, let fi^ill^ the 
perpendiculars E F and 
ef\ Dravv the radius CR^ 

and the line 6^ i^ parallel thereto, meeting the tangent EM\. 
at right angles, in K\ to which point ffom the vercex of 
the cone draw K A, which will be perpe ndicular to t he tan- 
gent EM', becaufe (being equal to \/ylG^ -^GA^) it will 
be tli€ leaft pollxble, in this poEtion, where GK is the leait 
poflible. 

Pat now CE — a, CGti h, AG = c, and CF = y:^ BE 
==z, and Eff=:z. Then, by the property of the circle. 




CM = — : And, by Cmilar triangles, CM : CE ;: MG- 
X ' a 



= y, 



<7* +^* — %bx 4 



Whence AK=z y'jitr* -^u ji.* 
Which, multiplied by -J z> 



/' /? X X 



gives \zs/ cc -^aa — %hx -K ^ for the. area of the 

triangle EA^y or the fluxion of the required fuperiicies*. 



Which fluxion, becaufe z = 



is alfo =::. 



»^a a — XX 



\ax 



kkJ c 



c -^aa — %bx 4- 



bbxx 



- : Whofe fluent will exprcfs: 

tlie required f iperfiLies of the cone. 

But affile iinding of this fluent is extremely troublefomr^ 

and, when it is faund, convcrges'flowly (except whcro the 

I i 3 Cono 



y Google 



%6% Ladies' Diakiss. \_Sifapfen\ i^s^ 

cone is but little inclining) I (hall therefore give the folution 
by a different, and more general method. 

Let PTbe a right line equal in length to the iemi-circum- 
ference BNED ; upon uhich, as a 
bafc, (or abfcifla) fuppofe a curve 




fqrst to be dcfcnbed, fuch that^ ta- 
king PS always = BE, the ordinate 
Ss (hall be every- where equal to H^lf 
the correfponding perpendicular A Ki 
Then it is plain, that the zrciPTtp 
of this curve, will be exadlly equal to 
half the convex fuperficies of the cone. To approximate 
which, conceive the axis FT of the curve and the fcroi- 
circumference BNED of the circle, to be divided, each 
int o four equal par ts ; and let the fucceflive values of ^iST (— 

Vf*+<i— — I) anfwering to the points of divifion By 

L, N, E, D (or P, ^, /J, S, T) be computed, and repre- 
fented by d, e,/\ g, and /f, refpe<5lively» Then^ thefe values 
being the doubles of the correfponding ordinates Pf>, J^, 
Rr, Ss, Tf, it is e viden t, by the m ethod of equichflant 

ordinate*, that Iiii±A±ii^i£±iJl^X 4 P^. will 

exprefs the area of the curve, or half the fuper£cles of the 
cone, very nearly. 

Now, in the cafe propofed, AB being = ii, y^2> = 9, and 

BD^ef^wehsLVcCEzz^^a-, DG (= j-g 

' r: I ; ^(7 =55 = ^ ; and y^< 7*=75'9375=g*. Here , therefore 
d (=^^) = I* ; ^ (= A/^cH-^g- f^^^H-g^y/ a) =10*9996 ; 

= 8'743a; and /; [= J D) = g. 

From whence (I21±ti+3i_x£iX±j^£ ^^^, 

90 ' 

the content of the whole, required, fuperficies comes out 
^S'13 f"^I"are inches. By taking a greater number of ordi- 
nates, the anfwcr may be brought out to any degree of 
txaftr^efs defired, however great the iDciination may be. 

Mr. Ba?f!fie!Jy by an eafy approximation, brings out nearly 
iht fame numbevs with the above. 
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X, Question 370 anfmered hy Mr. J. Robmfon. 

Let /? = (9Z)= C?5 = 78, h-OJzr, 
59*i6i, and x=z^F. Then (perEu.47, i) 
^^ "t-liiLlil-Llf == ^^» Reduced, ;: = 

/aa bb b ^ . . ^, 

V ' From whence the fide 

z 42 

of the fqiiare will be found = 24 poles, 
and the area of the field = 3 acres, a roods, 
and 16 perches. 

72<f fame arpwered hy M after John Birks, a Tyro at 
Gofbcrton SchooL 

The three vlflble corners of the field being re'prefented by 
Ay By and Z), it is evident, becaufe the given diftanees of 
the two laft from the oak, at 0, are equal, that the line 
OAF bifeds the angle BAD, and conrequently that the 





^. , - fquare --_ — 

24 poles : Whence the area of the field = 3 acres, % roods, 
and 16 perches, which was required. 

According to this laft method it was alfo anfwered by Mr. 
Richard Gibbons, and Mr. f. Milboum. Mr. C, Tate, Mr. 
J.Wigglefiuorth, Mr. J. 4flj, and fome others, folved it by 
different methods. 

XI. Question 371 anfivered by Mr. T. Coates, 
Writbig-majlery at Briflol. 

Put r:=the radius CF of the generating circle, which is 
found (by common properties) 2:: . 

51; alfo putr=^^=: 33, /)// TUf JL ' 

= b, HN (=: CP) = X, and MN JB; 

Then , univerfally, y = >v/rr— xx -^/ 
— c : Th erefore y jr z=. rr — ;f x -h / 

cc — ^c ^/rr •— xy =r hb — y.y -— 2<; y : * "}>""n * 

^iiilpy'^xz:ip'xbbx-^xxx-^2ycx 

Z I' xln^^l ^"l"^ is fxbbx-^ T^-'-^cxzxt^MNHF 

Tailons ^ ^ ~ *^' ^^'^^ ^^ content 139-41. ale 
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The fafmanposered hy Mr. John Wigglefworth. 

Let C^i^ = half tb€ length of the cafk 2= 14 = tf , BGzz\% 

^h.HFzziZzzc, aIfoputr=rad.iCM=:=^F=2f±£Zl^ 

2C — %b 
(by the nature of the circle) w = PiV=C/7,/> = 3*14159 &c. 
X = HN— CPy and y = MN: Then y = V^V — xx— w; 
and therefore ^>*x~px'i r*—- jc*-^«g^— a fflpyVrr — yy 

= the fluxion of the folidity: Whofe fluent prxr* -^-x^-r »i* 
— awp X area CFMP = the folid dcfcribed by the lotation 
of HFMN about the line H N\ And, if L be put for 
the length of the arc whofe radius is r, and right fine x, 

then ^^-^ ^-^^y = area CFMP. Whence the foli- 

dity of the whole cafl<, ^he n x r: tf, and y^-h^ is a/) x 

irr* — -j-tf' — /»rL — ^^w = 39316*99 cubic inches, or 
139*4119 ale gallons. 

Mr. Richard Gibbons y putting x = la, makes the content* 
by Shirtcliff's Gauging, (p. aoi) == o*o8o685x'|:^ 139-4237 
ale gallons. Mr. J» Milbourn^ by a different method, makes 
it 139*44; and Mr. Char/es Tate y of Hull, i39'43. 

XII. QuB^sTioM 372 an/wend by Timothy Doodle. 

Let afld C be the centers of the earth and moon, and* 
H the place required: Suppofe HF and HB 
to touch the two furfaces in F and B, and 
let FGfAnd BDb be perpendicular to OC, 

Put a := OE = 3985, b = C.^ = 1085, 
c=iOC ^ 245070, and xrr. 0H\ and let 
p = 4 X 3*14159 &c. So fliall the circum- 
ference FEfy &c. ^=^ pa, and the circum- 
ference BAby &c. -zzpbi And therefore the 
parts FEf, B Ab of the two furfaces vifible 
to an eye at //, are equal to pay. EG and 
pbxAD, refpedively. 

But, by limilar triangles, H (x) : OF (a) :: OF{a) : 

OG ^ — : Whence EG = a : And, in the very fame 

X X ' 

manner,yyD=:3— jj-. Therefore,^by fubfHtution, FE/^ 
'^BAb:^pay.a -hphxb : Which being a 

^ X '^ C — X ^ 

maximum. 
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maximum, ^ — I- muft be a miairaum ; and its fluxion 

X C — X 

— H ■ :— == o. Hence -r = — r^ — ; or : ^ * 

= f •— y, and confequently x = — —7 = 214585. There- 

fore the place where friend Bevil mult take .his view is 
aio6oo miles above the furface oi the earth, if he can find 
his way up fo high. 

Mr. 4//j, Mr. Wig^Ief<worihy and Mr. Bevil the propofer, 
(proceeding upon the fame principles) bring out the fame 
conclufion. 

XIII. Question 373 anfvjered hy Anth. Shallow^ Efq. 

This queftion, in the form it is propofed, is indeterminate : 
The figure of the egg, as well as its principal diraenfions, 
ought to have been given; fince, of an infinity of curves that 
may be deferibed through the f\me, given, points experi- 
ence is not fufficient to diredt us which to choofe; it not 
being known that ever two eggs were exaaiy of the fame 
figure. 

Let AJFBCD be a feftion of the egg through its axis 
JC, and let ED be the given pofition 
of the greateft ordinate. It is vihble 
that innumerable curves, AFBCD^ 
JfBC'O, &c. may be defcrjbed thro* 
the given^ points y¥, i?, 6*, and D, to 
cut AC and BD at right angles, con- 
formable to the nature of the problem. 
But, the greated ordinate BD dividing 
the axis AC unequally, no curve of a 
lower order than the fecond can pofli- 
bly anfwer thefe conditions. 

Let, therefore, AFBC be a curve of this order, whofe 
equation is yyzubx -¥ ex'*' -¥dx^ (being the moft fimple 
the data will admit of): Alfo \H JCz=:p,.JE -g, BE 
= r: Then, by making x=p, and> = o, our general equa- 
tion becomes bp -h cp^ + ap^ =0, or b + cp + dp^ = o. 

Alfo, by making x = ^, and > = r^ we have bg + eg* + 

r* 
</^3 = r*, or b-^-cg-^dg* =— • 

Laftly, 
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Xaflly, by making ^x-t- ararx + 3^x*x (the fluxion of 
ix + CX* + i/x* ) = c, and writing q in the room of x, we 
have ^ + If ^ -^Zdq* :=: o. 

Now , from th e three equations thus derived, d is found = 

q^'xp^qi*' q^ yp — q^* ' ^* xp— ^^* " 

Therefore the general equation, in known terms, is yy = 

rr 



Whence, if ii be put = 5'x4i59 &c. we get /f jrjr X = 



1 — 



^^p — Sg^Pqxx + sqq — pp x x»x — ^q — pxx^x fbr 
the fluxion of the folidity. Whofe fluent, when x = p, will 

be found = ar^p^ X ^^^^^lTl^^ , expreffing the true 

12^* x/> — q 

content of the whole folid. Which therefore is to {arrp) 
that of the circunifcribing cylinder, in the proportion of 

l-L^^^P^ — ^Qft — PP ' ^t ' .. 

^* X — i~i a=9== — ^ to unity. This proportion, m the 

ia^» xp — q 

cafe propofed, (where p ^ aj, ^ = if , and r = J) becomes 
as iyr to unity. Therefore the folidity (according to the 
above aflumption) comes out a*Sii4 cubic inches. 

As to the fuperficies, or fhell of the egg, it may be alfo 
found from the fame general equation ; but it is hoped the 
facetious propofer will himfelf determine that, and accept it 
as a proper reward for his trouble and induflry in promoting 
ufeful fcience. 

Some correfpondents confider the egg as formed of two 
unequal femi-fjjheroids ; but this does not feem to agree well 
with the true figure, it being hard to conceive that the cur- 
vature (hall be immediately changed by more than one-half, 
in pafling from one flde of the greateil ordinate to the other.. 



XIV. Que s* 
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XIV. Question 374 anfiueredhy Mr. W. Bevil. 
t 
Let act be a curve fimiJar to that ^AGB) formed by the 
chain, fuch that its ray of 
curvature {a) at the lowefl 
point ^ may = I. Then, the 
area of the femi-curvihneal 
. ipace, acdy will be truly 
defined by ^^ Vi 4-zz — 2r, 
(as IS proved by the writers 
on fluxions) z being = ca^ 
and y {^ ad) = hyp, log. 

Hence, putting the length of the chain = r, we have 
(by the general property of fimilar figures), as z^^^* : 

= area ACD : Which being a maximum, let its fluxion be 
therefore taken and made =; o; 'whence, after proper re- 

redudion, there will come out -Jyz x — ; — 7= ^^ . ■. ..— = 

_ I-+-VI-+-ZZ 

yVi-^zz-^z, From which equation (by the known me- 
thods of approximation) the values of z and y may be fouiid. 
For, having afliimed for z,y will be given from the equation 

y = hyp. log. z 4- Vilrzz; md then, by fubftituting thefe 
values of z and y in the above equation, the error will be 
known ; and from thence, by repeating the operation, &c. 
the true value of z; which comes out = 5*462"; and j; = 
4-309. Then 7'S6i(ac + ad) : 2*399 (ad) :: ic(JC-{'JD) 
: jSD =: o*x5ij9 x c : Whence JB — 0*30518 x ^ = I5'a59 
inches. 

^. Anthony Shallonu^ Efq; folyes th.'s problem exa^Iy in the 
fame manner. But Mr. Timothy Doodle^ and Mr. O'Cavanahy 
taking the meaning of the queftion in a different fenfe [fup- 
pofin^ the arch ACB., and not ACB '^ A By to be given 
= 50J bring out AB = 33*575 for the anfwer. In which cafe 
it a|)ptears that AD, CD, and AC, witl be in the ratio of 
0*6715, 0*6656, and I, reipedtively ; and that the area ACB 

is tQ the fquarc of the arch ACB, as o'i549 to unity. 

But there is yet another way in which the queftion may be 
taken, as it is not fpecified whether the chain is to be faf- 
tened to the pins, (in which cafe the area will be the greateft 
poffible) or whether it is fuffered to Aide freely over them, 

till 
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till the two parts thereof (here reprefented by ACB and 
y!EB) acquire an equilibrium. In this laft fenfe the folu- 
tion will be (till more complex; but the belt method will be 
to aflurae two arcs', acb{—%Z) and pcm{=i az). of the 
fame given catenaria, fimilar to the two parts ACB and 
AEB of the chain. From whence (by the properties of 
the catenaria, and the confideration of fimilar figures, and 
of the equal action of the two branches of tfee c hain at B) 

.„ , ,. , ViT^^Z" _ hyp, log. Z + \^ i -h Z Z 

there will be had — - — 7 \ ; 7 , " ; 

mcrcwi Vi-hzz hyp. log. 2 + ^1 + 22 



and 



zx I-4-ZZ — Zxi+zz 



7, a maximum. From which 



the values of z and Z may be determined. 

77^i? Prize Question anfwered by Mr. J. Afh. 

*Tis plain that the leaft weight will equipoize the veflei in 
any degree of elevation when the 
cord Pa is perpendicular 10 6*^ : p - 

Then, putting / = folidity of the 
whole fruftum, c = '7854, '^ = 
tendon of the cord, n = the ratio 
of D« to mn, {Ant being the w 
horizontal furface of the water) Jf 
and X* = diameter of the fruftum 

at w, we have — ;; = Dn^ 

na -\' nx 




» a-¥x^ 



An, and, per theorem Diary 
% a 

JL 

5 — ^^*X3 



X744> Queft. 240, 



ca^ 



X -.— (becaufe /r = 3) 



r^' — ^^"^5:' 



fore 



a/ — r/7' 



-, the folidity of the hoo^'DnAm; therc- 
= the folidity of the remaining 



c^'^x^ 



wnter, which let nqx^ — p: Then (per ftone) Ca : fine 
of Ka : : qx^ — p : iy ; or, which is the fiime thing, (becaufe 

the triangles are fimilar) Am ( v ~" — ") 

the 
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tlie tenfion, a max. and confequently - ' ^.JTJ:^ ^ — JL r» 

thrown into fluxions and properly reduced, gives .v* = jy6 
fere. Hence the weight requirexl = a4'7P54, '^nd P6' =3 

The fume dttjfweredhy Mr. Patrick O'Cavanah^ 

: Put ^ = 15 rr-the depth of the fruftum* ^.=: iq the grcateft 
diameter .■//>, f:~io=rhc leaft diameter j&F, />:='7854» 
and {%am) = .v. Then, fuppoiing ;///; perpendicular to 

DAy it will be h — c \ b — x \ \ a \ a y. -, '- -=2 mn\ 

b — c 

Whence, by a well-known theorem for the content of a co- 
nical unguJa/the folldity of -/D;;/ is zz\pah x -^j^; ^* 

. Which, fubtradled from ^pct x bb-^ be rf. cf, tire content 

of the whole fruflum JFED^ kayes Vpax- " ' , ^"~f - 

b — .c 
for the part JFEi?t, in which the water is contained. Now 
. the tenfion of the rope, or the force of the weight//^, ail- 
ing at right angles to Cft, fo as to fuftain the water in this^ 
pofition, is known to be in proportion to the weight of 
the water in the veflci, as the Gne of the- ingle CPa (or 
DJm) to the raditrs; that is, ^s' f/i;i to /^w, or, in fpe* 

cies, as ^ X -. to v — r^^^^^^^^r;^ • Whence, 

b — c ^ h — c^ 4 

by the quellion, ■■ " .1 ..^■. • r.^^i^.—^ -vaL-j^'^^ (which 

is in a given ratio tQ A F E m/^^-^y^)- p^hQ. be a minimum. 

jj c 

This exprellio», ty pi^ttiag yy =2 ^j:, ^ -^ ;;^-ir-^.and/=: 

^ tf— ■ >^ j^/,^ afl(j dividing the defiomiViatof by ^/aa-^- ddy 
a a -^ a it • ^ ' ^ 

is reduced to — — rl-— l=^ — L . Whlchj^ in fluxions. Sec. 

gives.- . /•• —r^^ v<)V ^* H^ .-» , : . ;■ - ^ --Vl-^^^-3^.,0, : Jienco 
>' =pxA'i«.<$4^ r^*- =?,i3'7'i7^,Ci;P- = aQ2^ <i(Si^.;af}47jK^ ^i^-^09 

•pound's. :_ ;. ./">.\;. ....;..,, .. /. . : .. 

ftcjfiarL As die taking qf the fluxions of cxpreffions- com- 
pounded like that in the preceding lolutiorr, is fomcwha': 
. ; Diary Math. Vol. JI. K k liou- 
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troubIefofne» the folio wing method may, in fuch cafes, bp 

<»f ufe. - 

yi ^j X ^* — y* 

Steing » ■ ■■ is to be a maximum, by the 

queftion, the logarithm thereof, or its equal, log. jr3 — c* -^ 
log. ^*— ^* — 4 Jog. b^^f^y* +^*, mufl alfo be a raaxi- 

mum, and confcquently its iluxioB ■ • -; tt^-^^ — + 

f4 [IjTy7^y4 = o'- ^^encc, diTiding by J7, wc hav^ 

before. Which equation ibnds in a much better form, for 
aiolution, than that lAimediately refulting from the com- 
mon method. In like fort, fuppofing 

was to be a maxmium. 



a — x'* X tf» -t-a</x'4- A^ 



or minimum, we (hould ^ave 4 log. ^ » — x* + y log. b > -ha- » 
+ i log* ?♦ -^ ** — * log. /? — x"— log. J*'+ idx-^x^ a 
max. or min. And confcquently— ■ / ^^ -h 7^-^.^ =- 

r + TTtz — ^ ■ ^ ; = o. And fo of the 

others. 

Kofolatlon came In time this year to obtain the prize. 

Paradoxes anfivered. 

Paradox I. anfnvereJ by Mr, R Pearfoa. 

Let Cottam tell his lord, he vmiW 
Dwell underneath the north pole jixil: 
Then, let him vifit age, or youth, 
His courfe hell furjely Ueer full fomh. 

Paead^ox II. anfvocred by Hodge, the Miller. 

' The roan hati-his fdn and daughterby f\vo feveral women ; 
and the cftate was feuled on the daugliter*s mother dnd her 
I}eirs. Mr. J, Morelijtii anfwers them both th^ fame 

Digitized by LjOOQ IC 



9^.5X. New QuEftioR^v ?7X 

The Eclipfes calculated for ij'SAy h 
Mr. Ralph Hulfe. 

There will happen fix eclipfes this year* but, w fiat is re- 
markable, rot one of thtm will be vifible to any part of 
Great Britain, or Irclatid: At other places they will be fecn 
according to the foilowing ordcr^ 

I. March 23d, at 6 afternoon, the © is % digits ecJipfid 
on the north fide, vertical' to a little fea, weft of Terra FiriDa, 
lat. 8* north, long. 90*^ weft. Vilible in North Araeiica. 

a. April^7th, at 4 in the morning, the 5 is eclipfed totally 
41 digits, vertical to the eaftern borders of Peru, lat 6* fouth, 
long. 7o*-weft. Vifjblc to all America^ 

1. April ijd, at ten in the morning, the fun is a digits 
eclipfed on the fouih 'fide, vertical to the eaftern parts of 
Nigritia, in Africa, kt. 1** nord)^ long* 30* eaft. Vifible 
to the fouthero feas^ 

4. Sept. i6th, at r afternoon, the i« eclipfed in nji a^** • 
towards tlvs eaftern oceanyboyond the Phillipine Iflands, lat. 
3* N. long. i6i^ E. This eclipfe is ftill kfs than the former. 

5. Oi5ti I ft, at 6 in the morning, the moon is totally 
eclipfed ai digits, in T 8®, vifible to all America, vefiital to 
the fca weft of Pk«ama, hi. j** north, I'ong. $o^ weft. 

6. O^fl. i^th, at z in the mortii.og, the f\in is edinfcd 
" ft digits on the north fide ia> :^ la^, vertical to Medelzar, 

lat. 8^ fouth*, long. 130** weft. ViGble within the ardic circle. 

As we do not k^MW what tables Mr. Ilulfe made ufe of in 
fhefe calculaiiolis, we cannot fatisfy die public in that par- 
ticular, nor take upon us to judge of their -cjcadbiefs, not 
having made any caJcuktions of chcfe eclipfes ourfclVes, a« 
tliey will be all myifible to us. 

Ne^iV ^ejliom. 

I. QjESTiow 376, hy Rufticus. 

An Uoncft mai) a horfe did buy. 

That was Both lame and poor : 
A golden guinea was the pricCr 

And Gve good'fhilltngs miore. 
This horfe Tie fed with corn and hay, 

Till he fcem'd wondVous found : 
When, meeting with another chap, 

He fold hiiafor tbrc^: pound. 

K k » By 
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By which he loil half the prime cofl, 

One-fourth o'lh* keeping- too. 
What did the keeping l!and him in? 

What didhe lolb, iky you? 

II. QuK$tioN 377, 'fy Mifi Maria A— t— f— ri. 

There are, three cities, ^, /?, and 6*, lying in the fanic 
load; whereof the firft is 136 miles diftant from the fccond, 
iind the fecond 104 miles diftant from the third : From A to 
y? a coiirier travelled in two daj^s; and from ^ to C in two 
days more, diminifliing his diilaiiCe every day alike, from 
the firft to the laft. What number of miles did he travel 
each particular day. 

[. III. Question 378, hy Mr. Charles Tate. 

My wife's a fcold, a niggai-d, and a flat, 
And ev'ry day ihe'$ fure. 10. pay roy fcott ; 
And yet for what, no mortal e*er can tell, 
ITnlers her courage rife from livfng wll : 
The which to tame, that I may live in <]utet, 
3 am refolv'd henceforth to jftintiicr diet, * 
In quantity, to what i,t was befocei, . 
As ^ to <7; which, gentlemen, expJorei] . . 
From the equations * that you fee.ftitjoia'd : 
VAit come and take my place— if you've a mind. ' 

■ * Giren < _" ^ 

/ aa^^fsx - =r r = 1910. 
V, ^ -^ 

ly. QuESTi'oJi iJft.fy Mr. Johfi Morlainl, 

Twoperfons, jdandB^ having an equal" claim to an an- 
nuity otiool. to continue for ^ years, a§rce to fliare it be- 
tween them in this nJsCnncr, viz, A- for t\s part is to enjoy 
the whole annuity for the firft" 10 years; B and his heirs be- 
i'»g to have tl>e entirrc reverCon- thereof for the remaining 20 
years. The queftien is. To. find the rate of intercfl allowed 
in this contra;5t, with theprefcnt ysflue of the anmiity cor- 
icfponding. •,. . ^. ..... • 

V. QtJFSTtoN 3S0, Jjy W. T-t-t. . 

The fum of the Jquares of the't\^o diaf^onals, of any tra- 
pezium, together with thefquarc of twice the line joining 
their middle points, is equal to the fum of the fquares of all 

the 
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the four fides of the trapezium. A demonftraiion of this is 
requiied. 

VI. Question 381, bj/ Bathonius, ' 

Two (liips fail, at the fame lime, from two ports tmder 
the fame meridian,* whofe difference of latitude is i* aj'. 
That from the fouthermoil port runs due eaft at tjae rate of 
4^ miles per hour; aiid that from the northtrniolKE. S.E. 
u* the rate of 7 miles per hour : I demand the diifance failed 
by each Ihip, when they arc at their nearc(t diilance from 
each otiher, andalfo what tJie diftance will he. 

VII. Question ^S2p hy Mr. Thomas Mofs. 

To deternnlne the leaft triangle that can be circumfcribec^ 
about a given tfianglc, whereof the three (ides are 8, 10, and 
M.incheSk^ 

Viri. QvEsriON 383, hy Anthony Shallow, E/q. 

To druw a f^glit line pnrallel to a given line,, which mny 
cut ihrce other lines given by pofiiion, in fuch iort, that the 
lajftangle onder the two parts thereof, intercepted by thofc 
lines, may be given in magaitudo.- 

IX. QvssTi-os 3,84, hy Mr. The. Mofs. 

Sailing due north, at the rate of 4 knots, in a current, a 
certain fnialT ifland bore E.-N.E* from us, at the Jillance of 
^o-miles: After running 12 miles (by the log.) itborediia 
eaif J and having lOio 16' miles mfore, upon tlie fame courfe, 
its bearing was th^n found to be S.E. I'o determine, from 
fhcfe obfervsuioGS,^ the diredioaand vcloGity of the cufr;*at. 

X. Question 385, hy W T— t. 

The vertical angle of a/ friangle being =; 70*^, and' the fam 
of the two including fid:3=: 100 feet; to dererminc the tri-. 
angle itfcif, when the perpendicu4Hr is a mean proportionok 
between the whole bafe and- one jof its two fogmonrs. 

XI. QuESTtON 386, hy Mr\ Timothy Doodle. 

Within a rcClangular garden, containing jufi: an acre of 
ground, I have a circular fo^ntalYi, whofc circumftrcnct is 
a^. 40, 52^ a«d 60 yards diflrant from the four angles of tlic 
garden. From thefe dimenfions the length a«d breadth of 
thejjjjfden, and likcwlfe the diameter of tlie AH)ntain»- are 
leqinrcd. 

K k 3 XII. Quts- 
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XII. Question 387, h Mr. Patrick O'Cavanah, cf 
Dublin. 

In the latitude of 51^ 31' north ftand two pillars S. W. and 
N. E. of one another, at the difLince of xoo feet : The height' 
of the fjuthcrmoll pillar is 60 feet, and that of the norther- 
moll 43 feet. At what time of the day, on June ao, do the 
lUadaws of their lummits approach ths^earelk to each other? 

XIII. Question 388, by Mr. Timothy Doodle. 

Suppofing p, q, r, /, f, &c. to reprefent the tangents of 
amy number of arcs P, J^, R, S, T, &c. equal, or unequal: 
To determine a geoerai expreflion for the tangent of the- 
fum v^ + ^-+ ^(+ ^-h r + &c) of all thofe arcs; the 
co.-nmon radius being unity. 

XIV. Question 389 //y Mr. E. R n. 

To determine the ratio of the dcnfities of the fun and 
cirih, independent of the funs parallax. 

XV. Question 390, h Anthony Shallow, E/q. 

Uaving'given any three computed vifible latitudes of the 
moon, in a foiar eclipfe, togeiher with the correiponding 
differences of longitude of the fun and moon: To mew the 
manner of finding, from thence, the true time of the greaieft 
ob(<!ivation9 and likewife the ceaitft approach of the two 

Ti^r Prize Question, by Anthony Shallow, E/q. 

To determine the figure which the piers (or the rtarlings) 
Of a bridjie ought to haver fo that the length, and greateft 
breadth of each, and their diftances from one another, being 
given, the water in its pi(r.ige.th;oagh'thcf bridge fhalf-fuffcr 
ihc leaft rclillancc pollible. 

N. B. The pcrfon who give& the beft folution to thi? 
<|acftion will he intitled to a prizd of fix Diaries: And who- 
ever truly anfwers it before Candlenaas^day, will, have a 
chance, by lot, to wio the f<unc auxnber oi Diaries. - ? 

% 
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^lefiims anfwtred. 

I. Question 376 iznfwered by Mr, W. Liuon. 

THREE pounds, two (hillings, and eight-peace, the keep- • 
ing it did co\\ ; 
O^t pound, eight (hillings, and eight-pence, was what the. 
poor nuifi loft; • 

The fame isnfwered hy Mr, Edward Gallyatt. 

Put 4x = keeping, ^a'Zl^6, and h = 60: THcn; per qucd. 

b — a 
4x + a^ — 3 = ^+y; whence >f=— — =15$. 8d, Cbh- 

fcquently 4>^ = jl. as. 8d. 1= «he charge of keeping, and 
/z 4- X = il« <^ s. 8d. ::^ the money loft. 

TbifaHi.' artfwereJ hy Mr. Phil. Williams. 

Let ^ = 16, bz^ 6oy and x zn the keeping ; then a-^-x — 3 

= - 4. i (p2r queft.) whence ,v =: ^ "^ ""' ■ ^ '^ = 6-34-. 

The corn and hay appear from hence 
To coft three pound?, two and fight-psnce ; 
The money thai ihe good man bft, 
\yas eight groais more thau the prime cofl. 
AnfweVs JO this queiftija were Hkpwire reetiTed h^xn Mr. 
G, Bro^vftbridgt', Mr. T, Barker, Mr. //^. Beer, Mr."?". BcJIoti, 
Mr. R, Butlar, Mr. T, FJiob, Mr. IV, Cayutborpe, Mr. E, 
GrlifUhs, Mr.- (7. Hicks, Mr. Samuel Knit, Mr. T". ZiJf^;*, 
l\ut,Pad''fm, Mr. r. Prlcbard, Mw fVt ilium Richardf.n, 
Mr. r. Scbolar, Mr. i/f/yy. 7hearle, Mr. 7,7^ ^./f^r/, M^ /?; 
ToungCy and fcveral others. , 



" li , "Qu E s i" I o N- 3 7 7 afjf-j:eredr by Mr. Samnel Eoit. 

Let 4/7 =:: 136, a ^ = iS^i and m±i the Common (-fffefJe^e 
of each day's joyrncy; then a.-\-Xy a. — x, ^-i-.v, and3— x 
will be the refpe<5>i?e dlftancesirkVelf^d «)4ch day : But the 
firft -fi the third = twice the fecond, that is, /? -i- * -i- a ,v = 

a tf — % X ; whence 4 x* = ^ — b, and x r^ "^'^ =z 4 ; Tfilte- 

Core 72^,641 ^<5, aft<i 48^ aretlic four difKmccs'Tequircy: ' 

The 
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The fume arf^j^red by Mr. W. Gawthorpe, 

Put .V = the firfl day's journey, and y =: the common dif- 
ference : Then ax — yr: 1^6, and ^at-— 5^^ = 104 (per quefit); 
and^ by fuotraaing the Jimer tquarion from the formep 

4>- =r 3 a : Whence ;? = 8, a«d x = ii— i^=: 71. 

According to the one, or the other, of the above methods. 
It was Pikewife anfAvered^bv Mr. /?. /?tt//rr^ Mr. 6'. Bro^^n- 
hridje, Mr. T. /?i7;^.T, Mr. T. Bqflon, Mr. /^. i?^rr, Mr.. TV 
Drary^JsU. T. Eadon, Uir.T.Eftob, Ur. E.Giltyatt, Mr. 
?/ ^'S^f '; ^r- .7^- ^'^'^^-^ > ^^^- ^- Joknfon, Mr. .&;c. T^^-Ti'^^ 
Mr. 7. RicBardfon, MY. (7. ^L-^i, Mr. r, 5«M^r, Mr. Jtf. 
/ icary, Mr. PhiLlVHlianis, M4-. /?, Yourige, and" many others* 

III. QuE»=TiaN 378 afifweredhy J, Milboura. 
Multiplying the given equations crofswifc inta each other, 
we have au — .-«? x -— =s rt7T77x ^; whence ^4 ^ 

•~-^-^-"^x^^ = -^; a^. by comphaiins the fquare, &c. - 

^ 4- g 4- V «y / i* -i- 6.JC -f- cc 
aa ^ ee X ^- — = ^^ ^ jj. confe* 

quently, a-=^s^' Wlacncc, by ftibftltution, &c. ^ = 4, and 

57^ fa?ne anfwtred'By Mr. Tha. Tod J. 

. 'Put \^xy = ^, and V - = * ; then — =: -,. and j^^'^J 

"Whence, by n;^Ititution, x^ + - X - = i, and X7 — - y:y 

5= iT : Vrem the firfl of which we get ^7 = —^ =: ^^\ by 

• „ ^A^^ . ^ — ^'* ^ — c 

the . fecond. . licnce x = V -^ + —77— + -- — = 4. 

Th:r.fore> = j, tf = ao, aad * = 4. 

TbefaiHe anfwsred by Mr. W. Eneftr. 

Let re^a\ then, by fubflitmion, rr77+77x - =r ^, 

and rrf ^ — r ^ x r =: f : By xiiuWplytog ihcfe cquation$ 

crofcwifc 
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crofewife, we have br* — ^r» — cr* = r, or (pirtting 
i-hjdz 2771, and I = ;;) r* — a/«r» n « ; whence r = 

V/w 4- V/-^ -r 9^^i/i — 5 ; .and from thence e (= v - ^ ., . - ) 
=: 4, and a (= r^) := aa 

The f ante an/nvered hy Sylvius r 

Let!^*- =ry; then will - =-, and the given equations 

win become ecxx-k- ee x - = d, and eexx — ee x y = f t 

therefore- if^ ir *-^ — ^ ar -v — ^J whence ^x* t*- ^x* = 

X X +1 x^ — X t 

— ^ ^ .^.^^ * ^ ,Y 

cx^ ■4-r;*and, ty redu<5tion, ^c 2=V ^ H j-7^ "^''TT'' 

= 5 ; hence ^-rs lo, and e 2= 4. 

Mr^ 7. ^y/?^; Mr. r. Barier, Mr, rP". 'Bevity Mr. T. liopn^ 
Mr* //. Brc^e, Mr# /fi/rA Bvcwn^ Mr,, 6^-. Broivuhndgt^ 
Mr. ;?. Z?4r//(fr, Mr. ^. Cottam,.'U.u J, Radon, Mr. £.^/7- 
/y«//, Mr. 7tf. ifem'iJtg<v:)ai^^ Mr. ff . J'ohnfon, Mr. /r»/. /f/V/jr* 
ftM,!Ux. T. Aiofs, Mr. J. M(?^?//, Mr. (?. -ff^r</, Mr. /T. 
Rich^rdfon, Mr. ^//<fx. /Sowf, Mr, JV, Tfoit, Mr. Harland 
Widd, and Mr. 7?. Younge,. Jikcwiie anfwec ed the fame in a 
neat, concife manner, by equations not exceeding a quadratic! 

IV, QuESTioK 379 anfiufred hy Mr. W. Kingfton, * 
• X,etV=tfie rate cf intereft^and «r:=: 100: Thert per Ward's 

theorem, wc have ..-r-*-* •*• v'"^.jaij.v.* = prefeiH vyoriU 
^ — X x'Ox'x — I 

for 10 Wars^ and. -*^--- *^ •- — **==* ss pntfent worib for 

30 years ; hence - ^ ' -q -- ni a x — i^^— > or a .\*<5 — x'^= x ; 

whlch^folved /gives x = i'o4^398 ; from which the required 
value of the anauity comes out 1594 1. 13 s. r - 

Thfame atifwered hy Mr, Hugh Brown. 
Let 7^ be the amount of il. in one year; then, by the 
queftion and the dodrine of annuities, we ha?e a x --7. ' 
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^ p_ ; V Rt^ — ai2**+ I =r o; wiiich, divided by 

^"^ — x, gives ;2»<>--7J'» -. r=ro: Whence i2 = v/iii^ 

^ 1*049 i97> ^c. <ind the prefcnt vafue fought = 1594 1. 
X3S,oid, 

Anfwers to this queftion were llkewife received from Mr. 
.7. .^jK Mr. A. Brooke, Mr. S. Bamjicld, MV. W, Bevil, Mr. 
6\ Broivnhndge, Mr. /?. BiitUr, Mr. /K Cottanty Mr. ^. 
Gibbons^ Mr. 7". il:^, Mr. J?^. Robi/^en, Sy/viuf, add Mr. 
Barla^d JFUd. 

V. Qu E 8 T I o N 380 anfwcred b^ Mr. J. Randies, Tcad'sr 
cf Mathematics M Wem, /» Shroplhire. 

Let the two diagonals ^^ and DChz bife^ed la B and 
Tz Theii, by the lath* of ad of 
Simpfon's Gcortetry, AD^ +CD^ 
-2AB* +2BD*,andAC* + 
GC^ = 1^^* + » ^(7», and coii- 
Aquently JD^-hCD^-^AG^'^ 
CO —4AB*'h%BD^'h2Ba*; 
but D6^ by hyp. is alfo bifeded by 
BF, and fo BD^ + J?^» = x D/» 
-♦-aJ5fF» or ^BD* H* aiTC?* = 
aDF^'^aBF'-; whence, by equaf 
f^bflJtution, AD* + CD*-hAC* 
±GC*{=4AB* '^4DF*'\'4BF*):=AC^ + DC* + 

In the very fame, manner it was. demonftrated by Mr. 

Bro'wn, Mr. Mo/s^ Mr. IVatfon^ azid Mr. Tounge, Mft 

€ott{ti?t and Mr. Eftefir proved it by different merhqds. 

VL Quest It) M 381 aftfwered hy-Mr, J». A81* 

T^t. A and B reprefent tlife two portly a the diftance. be- 
tween them -r^Zs miles, w and » the fine andcofine of tntf 
nngle E B N, ^ = the given rat-io, and x=: BNzp the dif- 
tance failed by One of the flwps^; then mx = E'N^. nx = 
EB, and gx =: AM; whence a -- nx=: AE =:hM, and 
f?: X — ^ Av (which let = /> af ) == ^ A^, and tken- ppxx-haa^ 
anax-i-nnxx^^MN*, aminimum; which, put in fluxions 

and reduced, gives x = ■ = 144*3 ; whence AM::=i 




pp- 



92*764,. and JWA^ (the nearefi Si/taijpey = so'j^i 



rht 
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The fame anfijcercd hy Mr, R. ycurtgc, Teacher^of Ma- 
'i hematics in Chefter. 

CoNSTRU.CTioN. .Suppciing thc two dcaurfcs 10 iDterfc^a 
k) C, take .CD .to CB in .the 
glvjen ra.tio of xht cderity in 
jiC to <hat iVL BC\ ,*nd having 
drawn BD^ make JR pwp*n- 
dJcuUr thereto ; make alip /?^ 
parallel to AC, and iV^Tl/ pa- 
rallel ro AR, fo fliall M and N 
reprefentthe required places of 
t.he two fliips when they arc thc 
pcarelt poi]ible.<o.eachjatbe,c. 

DEMousTRATioif. Frl)m any -poKit r in BD^ draw rJ 
;ind r//, the latter pariillel to JC\ alfo draw nvi parallel to 
Jr> iBy conftri^ion jind funiUr triangles, Bn : nr (-r^w) 
: : BC : CD : : the velocity \n BC : .velocity in JC^, 
whence it is evident, that n and m are always contemporary 
pofitions: Biw Ar,, or its equal ;«<?, is, evidently, the Icaii 
puSAAc when y/r coincides' with u4R» or when ///v? = MJV 
zrJR. .^E.p. 

Calculation. As y + 4\: 7— 4it: co-Xang. 4C (11* 

x^r) . tang. 5^^^ - ^^^ =: 47^ 3z> ; whence CBD-^i^ 

iz',JBR = i6^ir,,.4]^(:izMN)=so'$o%,RN{piJM) 
= 9»-79> and BNz=: ^44's.^. WJV. R. 

AtU'wers to the fame were likewise received from Mr. S» 
B»mfield, Mr. W, BevH, Mr. 6'. JBro^vnbridgey Mr. R. Butler^ 
Mr. T. Cottawy Mr. /^. Ertefer, Mr. /e. Gibbons, Mr. £, 
Ga^lyatt, Mr. £. John/on, Mr. /^. Kin'iftoii, Mr. 7. JNlchMs^ 
M,r. i^V//. Theariey and feveral others." 

Vlt. Q£S.sTr-382 anfwerrd hy ike Propcfcr^ Mr. Mof«. 
It is (evident, that one fide >^^ of tlie required triaiigle 
ylRD mwii fall upon, or coin- 
cide with, one (id^ JB of the 
^vcn trienpfe ABC; for, if 
^ootJiier equilateral tritin^h.aed 
be dcfcribed About JBC, near 
>j t»be former, the fide thereof 
{ac) will be greater than the fide 
:>^£.ot.the former, becaufeboth 
tjje angles tf ./^ sind BE ehtin^ 
'ofilufe, *i?/7 will be greater than 
^J, apd ^(f great^er than BE^ 
and cbnfcquently ae{Ba-^ Be) 
•greatCfthan^^ifC-ff-^+^-fi^). Now, 
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Now, all the three fides of the tnaDgle y^^C being given^ 
\ the <»DgIc B .-iC may be found : Then it will b^ as thes. /s 
't6o") : -V6' (12) :: s.JCE (iio« — /?.VO : AE\ which 
cjuaniity (as the tv/o tirlt terms are given) will be the Jealt 
when 120** — BJC is the leail^, that is, when BAC is that 
angle of ihe given triiingJe wluch is neareft (below) the angle 
of the equibttral one. In the prefent cafe, the angle BAG 
(oppofite \osA\z mean hde) being 56^ 46', AE will be foimd 
i2*4«, and tlie area of the triangle 67*43 fquare inches. 

N'Jfy An equilateral triangle, conftitutcd on the longefl 
of ihe three given lines as abafc, will be lefs than that above 
detcrmintd: but cannot be faid to be defcribcd about the 
given triangle (as the qneilion requires) fince all the angles 
of tLe latter are not fiiuate in tlie lidss of the former. 

This que (Hon being wrong printed (by omiflion of the 
word eq:iilat:ral) no anfwer to it, beudcs the propofer>, 
hai b;:-:n received. 

V II I . Qj^ ESTiON 383 aiifv2cred, hy Mr, H . Wa tfon. 

I ^ f /?, •/, and C be the points of interfe<5lion of the three 
gUr-i lines ^BQ^, 
liCR, and PAP\ 
jjnd let 6> be the 
line to w^iich' th* 
required line LM N 
is to be parallel ; Q 

moreover, let 5 Tbs ^ 

the fide of a fquare, 
equal in area to the 

rcaanglewhichisto r 

be coatijined under 
the parts. LM,.1i.V, " 
of thefaidline. ■ . — 

It is cv^ent, that 
the problem'(unlefs 

it be reftrained by. giving ST too large) will admit of (Tx 
anfwers, or different pofitions of the line LN\, But the de- 
terminatlono^aH thefe depends upon two cafes only. 

Co7ifiri^eiion ofCafi i. (No. 1.) Upon A PAtx. <1 femicircfe 
be deicj'ibecj, and.^^t'i ^r creA the perpendicular c£*, nieeting 
thp circumference in J^^; make AF^'io perpepdicular'to ^uY 
And ef^wvl-to arfburtivmopoftional to Cc, c £", and,^?'; and, 
from.^ to^tihe center 0^ draw 0F\ take M^OFy and 
through ISl draw LMparaliel to Cc^ and the thing is done; 

■ h 
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. Demonjiratlon. It is evident, (Euc, d. 1.) that AMY, BM 



"-«•".&=:%:: 



Be, 



Ac* 



therefore ML X MN \ 



Cc\ 
\Ccx 
AMy.BM {AF^) :: Cc* : BcX Ac {cE^). But (by 
con(lru6tion) 6V* : cE^ :: ST^ : AF'^ ; whence^ by eqfla- 
lity, MLXMN: AF^ : : ST* : AF*, and confequentJy 
AiLxMN^ST\ ^E.D. 

Cottfiru^ion of Cafe a. (No. a and 3.) Draw Bb parallel 
to Ccy meeting PAP in h\ upon i?^ let a femicircle be dc- 
fcribed^ and in^£, perpendicular to Bcy take cG a mean 
proportional between ^^ and Cc^ and take i: A' a fourth pro- 
portional to cG,Bcy and ST\ draw KD parallel to BA^ 
cutting the circumference of the circle in Z), D\ alfo draw 
DL perpendicular to BA^ and then draw LTJfA^ parallel 
to Cc. 

Demofifiration» By fimilar triangles, yij^\ ^£ .V Bh'^B* 

ihcTcfoTQ LMX Af N: B L XcL (LD*) :': cC X B b (cG'') 
xBc*. But (by conitr.) cG* :Bc^ :: ST* :cK* {LD^); 
whence, by equality, LMxMNx LD* ::ST* :LD*i 
and confequently L31x MN=z ST*. ^E.D. 

The (ixth pofition o{ LN has the i^ery fatne conftruftion 
\vith the iirft; and the fourth and fifth are determined like 
the fecond and third: But thefe four, when iS 7* exceeds a 

certain limit, are impoflible. Belides the two cafes above, 

there are other particular ones ; fuch as, when all the three 
lines meet in a point, or when two of them are parallel, &c. 
But thefe, being much eafier than the aboye, need not, I 
prefume, be inhfted on. , 

Mr Mofs fent a conilruflion of this problem, very little 
different from the above. 

*#* //; the fig. for E read c E. 
IX. Question 384 anf^ered by Mr. Rich. Gibbons. 

Conflru6lion. By the firit bearing and diftancc lay down 
the right-angled triangle SMK, fo that 
M may reprefent the ifland; and S the 
(hip, which, at the fecond obfervation, 
mult be in the eaft and weft line KMi 
Produce S'^KtQ R,{o'x.W%R-KM% 
and draw MRf in which the rtiip mult 
be at the laft obfervation. Moreover, 
a^ the given diflances arc in the ratio of 
3t0 4, make A"yV:=4of*S^; and draw 
NO parallel to KMy meeting /2M in 
0, which is the fliip*8 true place. From 

Diary Matk. Vol. II. L 1 this 
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this conftru<aion (taking iSI. = a8) the diftance LOy run by 
the current in fevcn hours, is found to be 18*^15, 'and its di- 
reaion(-/VLC?) = 64*'jB'. 

the fame anfwered by Mr. S. Bamfield. 

Let S be the place of the fhip at the firft obfervation, S N 
the meridian, 7w the ifland, and MKa pefpendicolar to SN^ 
&c. Then (per trig.) MK{:=zNP)z=s6'gs, and^SA^xnj'sx; 
Which, per log is but 12; fay therefore xz: 15*31 : : 16 : 
fto-413 = 1^^=^ MP :=:P0 (becaufe the angle POM = 45**). 
Hence S N rz $s'1^$f LN {=::. 3i*7»3 — a&) =7"7a34 and 
ON{pzNP''OP):=: 16-54.. Hence, per trig. 5(5 = 39-36 
= the true diftance failed, NLO ±= 64"* 59' 5= the current's 
diie6tion» and L0:=: 18*258 = the diAance run by the cur- 
rent in feven hours, being at the rate of 2*60^ miles per hour. 
WJV.R. 

In the fame manner it was anfwered/by.Meff. AJb^ Bro^n^ 




Bronxjttbridgey Enefer, KingfioHy Mi/bourn, mofs^ Peart y 
Robifi/brit ThearUt ^sidlViaa, 

X. Question 385 anfwered by Mr, Harland Widd, 
(?/ Whitby. 

Let c = tang. 70** = ACB, y =r AB^ and x ti: AD ; then, 
by the queilion, */xy:=iCD\ and (per 

trig.) Vxy : I : : X : -^^ = Ung^nt 

ACD\ Mo\^xy\ I ::j^— x:^^p- = 

tang. if^D: Whence, by the known 
theor. for the tangent of the fum of 

two angles, we have -—— = r ; and 

therefore y = xVcc = rx. Ag ain, .^ — . — , — - 

(p er Euclid 47* iQ Vxx + rxx -^ A (t- JJ B 
^xx—rxx-^rrxx^z^AC-k-BC)^ 

loo 
,00; whence x = ^^^^^^^^^^^^ =: 29'a4,andjr (=:r.) 

c= 57-36 = AB. 

The fame answered hy Sylvias. 

Let the tang. ACB (70O) == /; and in acb^ (imilar to 

ACB^ aflume i-D = i, and «Z) = se ; then will ab zz I 

X 

(per queft.) and confequently Z)^ = - — y = ^""^^ : But 

ab 
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i—aOxBd "^^ (=tang. acb), that is, ^ = ^; whence 

x = 0*713984 = tang. 35^ 31' 34* = /if Z): From which the 
angle bcD:=z 34^ »S*^ ao^; and it will be ca-^cb (the fura 
<>f the fecanw of thefe two angles) \ AC + BC i\ acx AC 
= 5o'3azi ; whence the reft are eafily found. 

The fame anfwered by Mr, Henry Watfon. 

' Upon the fide Ad of the required triangle ABC^ conceive 
the perpendiculars BE and DF let fall; tlien, per fimilar 

• triangles, ^^ ; ^^ \ \ ^£ \ "^^. From whence, as the 

reftangles under the means of both proportions are equal 
(per q«eft.) we have A£ = CF^ andcoofequently (7^ ;= AF. 
But AF {CE) : DF :: AD: CD, and DF:BE::AD 
: AB: Therefore, by compofition, CE z BE xx AD^^ 
AB'X.CD M AD^ I AD y. ABy.CD (= CD^)% 

whence -^ ^ZW^' ^^^ confequently y log. tang. ECB 

jy p CD 

<T Jog. -jrg =? log. -j^ = log. tang, of /^ t= 54"" »8' *i*- 

Now, if in ^(7 produced, there be x^kexLCH j=^ BC^ and 
By H be joined, in the triangle AB H will be given the fide 
AH and all the angles; whence AB = srz^y BC:= 49*^7 » 
and/^<7=5o'3». i • 

Meflrs. Affj, Bamfield, Bevily Brown y Cottam, Gibbons ^ 
Johnfon^ Metealf, Mqfs, Peart, Toddy and Widd alfo anr 
Iwered the fame, ia a conciie and elegant manner. 

XL,Q2^8TiON 386 anpwered by Mr. William Cottam, 
ot his Grace the Duke cf Norfolk* s. • 

Let Bm, Ep^ Dqy and An^ (= 60, 5», a8j ^nd 40) bj£ 
denoted by «r, p, q, and «, refpec- 
tively; and let the radius of the 
founta in = : x ; T hen (per fi^re) 

J+Tl* ; whence. .AT = 

a ' p^ n--^ M-^ q 

How let. Wb iu ^v«» (=7«»6*9 38, 

and 5p) =.jtf G, ^<7> 2? 6*, and uJ, refpe<flivcly, ^nd let A:i^ 

4840 = the area of an acre in yards; alf o let y,. iiow, = G,Ci 

and thea we have ^pp-^xx'^'^^qq-xx x x-^V^n-^iq'^^ 
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= A; which, folved, gives x = 15M 1x4s ' Hence DEzz. AB 
= 94*99631, and AD:=i BE = 50'94936. W^W.R. 

The fatue anfivcred by Mr, Hugh Brown. 

It is manifeft that the radius of the pond muft be icj be- 
cAu{t nC^^DC' z=EC* -i-JC^i confequently BC = 
70 {-a), EC =6% (=^), JC^soi^c), DC-i^i-^d). 
If through C, the center of the pcnd. Hi And Ft? be drawn 
.parallel jto the fides of the re<^angle, and there be put AB 

= .V, and AD = y; then will AF = » and 

a ax 

AH = - + — ; from whence, and the quedion, we 

ftiall (bccaufe AF* -4- AH ^^A C-^) ha v^ the two follow- 

XX , yy , aa — cr * , cc — dd^^ ^ aa 

ing equations, — + --r H 1 5= — 

4 4 . 4^-V 4.yj'' * 

dd 

-4 , and xj^ =4840 = A. Let, now, the firfl equation 

be muhiplied by 4> and -— fubftitutcd therein forj*; fo fhall 

, yf* , aa -r- icV ^ cc^ydd* , »» 

'.v X + — H + ' - ' ^*fx X XX := a ^<? +A «« 5 

XX XX -V* 

cc — dd^ 



and confequently i H -^^ x x* — i,\caa^dd^xx 



cc — dd^^' 



=: — ^»— 57=^771*: Put i4- "^ ., =^, ir<y-»- 



z=.ht ^* + 7tf--7?* = i, and the equation will fland thus, 

gx^ — »i6x* = — /; whence x .z= v *= ^ ^^ = 

•"= 94*9961, ^nd yzn—zz 50*9494. 

Much after the fame manner it vas anfwcred by MeJfTrs 

Ajh, Batnfieldy Kingjlon, Mtlbotirny Mqfs,' Nkhols,mdd^ 

and fome others. — Mr. &Cavanah conftru6ls this problem 

*^ometrically ; but, his demonftratton being fomewhat long, 

we are obliged to omit the whole, for want of room. ■ ^ 

XII, Question 387 arrjwred by Mr. W. Bcvil. 

Let P and /Trcprefcnt the places of the twopHlars,'whofe 
t^iven heights (40 and 60) let be denoted by a and b^ refpec- 
:t*fvcly ; then, fuppofing v = the co-tangent of the fun*s alti- 
tude, the leng^ha of their refpeftive fliades, DP aqd JV(>j 
.. . i. will 
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viil-be av and ^t^:- Draw DH paraUel to P^^» and IVE per- 
pendicular to the two meridian lines 

JVJ and BPE, putting c = 2>/^ 

(= P/^) = aoo,/= i — /? , J = fine 
'45^ = E^f^P = ^/i^P, z = fine of 

j^a^G (==the fun*s azimuth from the 
^ ibuth), and u = its. cofine ; then CH 

(= ^v — «iO = fv, and / 2 -4- j « = 

Gofine.ofG^/rP= GUD: Therefore 

BD^-^-BO^ — GIiXlIDX 2 coC 

jLH-s^GD^zzc^ +/*v* — icjfvz 

f 

*^2s cfv u, a minimum : Put p =. ^ — , 

q =i -—, then <7 + ji v* — r 2 — V «, a minimum ; let e arvd 

^trthe fine 6nd cofine of the btiiiade, w = the fine of the 
fun's declination, and x and j^ the fine a nd cofine of his alti-, 

de, then wfc have 4? + -^ — ^ v^ x — ^-^^J — ^^ 
X ^^7"^ ; which, by redu^ion, (putting ^ dp -^ dij' 

ay ' s 

^- ^ = r, tftf ^.y^^ == I,, and d^d ^ nn = h) become* 
dpr^tx-+nx--Wh'^x-•^^en,x^ ^^^^^ ^^^^^^ j^^ 

dx^ . ..^- ' 

fluxions and reduced, gives %dp^ »x x \^h — x> •+■ 2r«:c 
= ^;f + <?/?x* ; whence * z= •39359048 = fine of a.3« ig' 4I*» 
the fun*s altitude; and from*^ thence the time of the day is 
found 5h. ^^ m. 3 fee. ia the afternoon* 

The favie anfwend by Mr. T. Mois. 

Let A be the place of the fouthermoft pillar, arid ^ that 
of the ttoftlwrmoft ; and fuppofe JE and JiF lo he ao^y 
contempoary pofiitiotis of the twDi^^ 
dows, taken-aspapallel: Tben^'if ^G 
.be made parallel to FE,: it jwill be 
equal to FE, and G E likewife = BF. 
Rut JE is to BF a^; tbc' height of the 
pillar J, is to th^t of the Foliar B;. 
whence JG rauft be to JE^ in the 
couftant f^io'.pf die difFer^rKe.of the 
faid heights to the altitude of^he pil- 
lar at /^t l5o that the path HG of the 
point G will be exadlly fimilar to that 
of ^'he point jE, and is moreover the 
eVtry fame as would be defcribed by 
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the fliadow of an objeft at Ay whofe height is the excefs of • 
the height of the piliar at J above the pillar at B : Which 
path being an hyperbola, fuppofe to be its center, and 
upon y^^c. produced let fall the perpendiculars ^7>f and BI, 
producing BG to meet I A in N. Then, AB being = aoo, 
and the angle lAB = IB Ay we have .^/(=: BI)^ I4f4i : 
Moreover, from the fun*s meridian aldtude, the length of 
the meridional fliadow AH (foppofiBg the height of the ob- 
jed to be ao) is given = 10*1656 ; And (by art. 467 of Simp- 
fon*s FluxioBs) it will be as, the re6langle of the fines of the 
fun*s altitude at noon and depreffion at midnight, is to the 
reflangle of the radius and the fine of twice the fun's decli- 
fiation, fo is (ao) the height of the objeft projecting the (ha- 
dow, to (64*071) the tranlverfe axis of the delcribed hyper- 
bola: Alfo, as the fquafe root of the former of the faid 
redlangleS) is to the coGneof the fun's declination, fo is the 
height of the objedt, to (38'40x) the feroi-conjugate axis of 
.the hyperbola. Pqt now a (=: 31036) ^OH^ A = 38*402, 
r (= 98*718) = ^/, and //(= 141:41) =5/; and let OM 
rr^yar; Then, by the property of the hyperbola, MG z=: 

-^Jaazz — aa r= b^zz — i, and MN:r: — xazrz 

a aa a 

(fince it is evident that BG^ to be theihorteft poffible, muft 
fall upon the curve at right anfe^es): . Hence, becaufe of the 
- . , , MN NI ^ . bz 

Cm. triangles, we have -55-^77 = -rr-r; that is, = 

^ -''^^ ■"-« a*/zz — I 

.^ \^^ 

t^a'\ y^z r 

a , z ac . aa , ... 

T. ' *"■ V^^^^ Id + U+J '"'' '^^''^' 

. ' Z 

in numb, becomes =r=-r=r = 0*58 2 3 7+0*46.0512; whence 

a/zz.^x 

-js = r56io4; OM (=i az) p 50*04; AM =.7*S48; MG 
(—'^ y tang, whofe fecant- is z) = 46*083; and the angle 
MAG (= the fun'c azinui^hffom tiie north) =:i8o<» 56' 17"; 
from which the required time is fpund to be 5h. 16 m. 58 fee. 
ftfter noon. - 

* The forutlon by Mr. T. Pf/r^t is bbt^i^oncife and elegant, 
as, indeed, is evpry thing fent us by this jtuthor. 

XIII . Qu E s T I o N 388 anf^ered hy Mr) E;. Rpninfon. 

In order to glv,e*a gericraJ ft>lution to this problem, it will 
' be proper to premife die foUuwfng • 

Lsr7:^;:a. If — ^ H 2_^ L_^ ^jL-! 

*- i-^mpp i^tjiqq i — wrr i—niss 

. &C. 
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'&c. =: -— ; nuherein m // conJUanty and p, q, r, s, ifc. 

variable ; then^ ifthefum of all the qitantkies p, q, r, s, isc. 
be denoted by A^ the fum of all their re^angles by B, the 
/urn of all their folids by p, isc. Ifayj, that 

^= x+;;/i^-^;;/»/;-^;//'/>/7/*//,&c.- J'^^'"' ^y taking 

the fluent, we have hyp. log. -^ -h hyp. log. ~ ^ ^ ^ 

i — m^p i—miq 

+, &c. = hyp. log. '-'"x-T aiid confequently ^-£ 

^ I 4- ?« ^ <7 _ I 4- w * v ^ , ^, . t pX'\-viix 
X ~, occ. = 5—. Put this value of -r- 

I — m'^q j — m^x i — m^x 

= J^; whence x wiH be found = — -^^ t: 

^^ w»_X_g-hjt 

fw^ . I + m^p . 1 4- ?7/'i ^ . i + 7?i^ r, &c. + m^ • 1 - m^p . i -m^q. 

vT^.y;-': — -^ (by fub/Htuting the value of J^) ; But, by 

I — ;/;^r, &c. .__^_^ 

multiplication, x + fuip . x + »a^ . 1 + «ir,&c. = i -^mi 
X p + q + r, &c. + m x pq •{- pr, &c. = x + »i^A + 

mB+ni^Cy Sec, &c. Hence oar equation becomes x =: 

i~+mB + m^D -fm ' F, &c. <^''^*^' 

If VI = — X, the given equation will become -*— ^^ — 

X + /'p 

+ — ^ — H ^^ — , &c. = — -^^ — ; and the value of x 

' - ^"C'i'E'-'G , Sec, 

Now, to apply this to the qneftion propofed, let the arcs 
P, J^, /?, &c. and their tangents p, ^, r, &c. be coniidcrcd 
as in a flowing ftate; and Jet x be the required tangent of 

P + j^+ /?, &c. Then, it being known that /= —^ — , . 

i-r-pp 
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j®^— £ — &c. wc thence have — r * r^ k- 

-, &c, = --7- — ; axkl confequenrly x =: 



I -f-fr I -f- XX 

^=^;±^5^:±A^;, by the preceding corollary; ^ 

being the fum of all the tangents /,fl^, r, /, &c. i? the fum 
AfaJl their rcAangles, tTtbe lum of all their folids, &c. &c. 

Corollary, If all the arcs P, i^, i?, &c. are equal, and 
their number be denoted by n ; then will A :^ npy B = 




tip — n 



n — I , , n — I n — 1 n — ? . _ 

31-/1..^ p^^n. . • ' - « p^y &c. 

a a 3 4 

Thg famt anfwcred hy Mr. W. Bevil. 

It 18 proved, by the workers on tr^onometry, that the 
tangent of the fum of fwo ares {the radius being unity) is 
equal to the fum of the tangents ofthofearcs divided by ike 
excefs of the fquare &f the radius ahcfve their re£langU or 
produif. 

tiencc the tang, of P + J^ will be -^S±X ; and,. if /> 4"i^ 
be conGdered as one arc, then the tangent ofP+J^+/? will^ 

P±JL^r 
by the fame mle, be = A.^^ = r~~h — H — TT* 

I — pq 
After the fame manner the tangent of P+J^+i?H-^ is 
found to be ^ p-^^-^r^s^pqr^pqs-prs^jrs ,^ 
luttuu IV t/w i—pq — pr — ps^qr — qs^rs-hpqrs. 
And thus, by carrying on the procefs a ftep or two farther, 
the law of continuation wili appear manifeft; being fuch, 
that, if the fum of all the given tangents be denoted by J, 
the fum of all their redlangles by E, the fum of all their 
folids by C, &c, then will the tangent of the fum of all the 

u J '-C-hE — G, See. 
arcsbe ^^ b -^ D -^ F, 6cc' 

In this laft manner it was anfwered likewife by Mr. Hugh 
Brown, Mr. G. Burgefs, Mr. T. Mof, l^uHarlandWidd, 
and fome others. XI V. Qt' e s - 
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No, j2. Qj; estionsAnswered. 3^9 

XIV. Question 389 attpwered hy the propofsr^ 
Mr.'E. Rollinfon. 

Let R and r be the femi-diamcttrs of the orbits of the earth 
and moon, P and/> the periodic times in thofe orbits, S^nd. 
s the fun's mean apparent femi-diameter and moon's mein 
horizontal parallax, and N and n any two numbers in the 
Required ratio of the denfities of the iun and earth, refpec- 
tivefy. Then, the real femi-diameters of the fun and earth 
being in the ratio of R S to rs, their mafles will be as A' .S J 
X A^ : r'/5 X «; and confequently their forces, *t the 

diltances Tc and r, as — jjr — : — ---, or z^RS^N: rj*n, 

R r 
But thefe (by the laws of central forces) are alfo as pp : — ; 

therefore, by dividing the antecedents of thefe equal ratios 
by /? 5 ' , and the confcquents by r/', we have as iV : n 

•-• P^ 'fh'''''?^^^' "^^"'^^ ''' """'^'"' 
(taking P = 365 d. 5 h. 49 m. /> = 27 d. 7 b. 43 "J* .^ = 16 m. 
^Js. and / z=57m. i;^.) will come out as i 10*3*957* for 
the ratio of the denfity of the fun to that of ihe earth. 
W.W.R. 

* XV. Question 390 answered hy Mr. J. Morland. 

'• Conjiru&hn, In any right line JIfttoSSJ, SB, and 
SC, equal to the three given Jon- 
giHides of the moon from the fun ; 
and make y^D, BE, znd CF per* 
f>eiKlicuIar to /^/, fo as to exprefs 
the given latitudes correfponding: 
Then, through the three points 
Dt E, and F, let the circumference 
of a circle be defcribed ; and from 
the center thereof, through S; 

draw the radius OP, and upon J I let fall the peipendicular 
P^: So fhall SP be the diflance of the twacentcrs, at the 
time of the greateft obfcuration, and ^J^ the required dif- 
ference.of longitudes at that time. For, fihce the circupi- 
ference of the circle thus defcribed, coincides with the real 
curye:(wlHtfver it is) in three points (^^jS, /I wliich are 
but at a fmall diilance from one another, it muft neceflarily 
have nearly the i^me degree :of curvature, an4 therefore 
hkewife coincide' with it in the intermediate fpaces, very near. 
To derive the numerical folution from this Conflru^ion, let 
the chord />A' be parallel to J I, and let OIM be perpen- 
^ ^ . dicular 
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dicular thereto; alfo let FHCsknd RGB be produced to 
meet the diameter £L, at right angles, in rand/f. 
^V\jitDG{AB)-a,DH{AC)zzb,EG{BE — AD) = c^ 
FH {CF-^ AD) = d, OM = x, and MK(MD )-y: Then, 

by the property of the circle, GD:<GK=::GEy %G R^G£ y 
an d HD y.HKz=i HF^ %hr '^HF\ thatis, 4ix*>--tf = 
r K a X -f- r , and ^ K a y — B::zdx% a».+ </ : Whence x is found = 
axbb-^-dd — bxaa-hcc , ^ c^^bb-^-dd — dy^aa-^aa 

%bc — %ad ' ^^^-^ - '^ ^bc^%ad ^ 

From which values, thofe of OK{OP)y Oh OS, PS, 5^, 
- and y^^ will all become known, — As to the time anfwering 
to this (or any other) given value of ^i/j^, it is beft deter- 
mined from the common method of interpolating by dif- 
ferences: According to which, the two given intervals cor- 
refponding to AB and BC being denoted by p and q, the 
required intei-val, between the pofition J^andthe firf): pofitioft 

J. will be reprefenwd by "^^-y?''^/^,+JF^'<-^'^ 

{See M. de Callle's Aftronomy, p. 60.) 

The propofer refolves this problem by means of a para* 
bolic curve defcribed through tbree given points: And ob- 
ferves, * That, if the equation yy^g-hAx-^-kx* were id 

* be afTumed for the general r^l^tion of the latixilde Or)ta 

* the difference of longitude (.v), the refult would come oiit 

* more neat and.fimple than from any cury^ 0/ the parabolic 

* kind :' But adds, * that this kft method is i|ot general, being 
' only applicable when the moon has a confiderable latitude 

* during the whol^e time of the eclipfe ; (ince the turned 

* equation (which anfwers to an ellipfis or hyperbola) becomes 

* impo/nie on the moon's pafltng from one'0de of the ecliptic 

* to the other/ He obfervcs farther^ * That the concluCoQS» 
' according to either of the above metbodSj will feldom be 

* found to differ by more than one tninute in time from thofe 

* arifing from the common way of computation.' Which laft 
he therefore thinks may be ufed as fufHpiently near, till the 
theory of the moon's motion is known to a greater degree of 
exa^oefs., .. . . , 

Mr. ffariand fVidd {ent a folution to this problem. 

ne Prize Question anfwereihy the propofen 

Suppoiing Cc and LI to be the lengthy and AD and BP 
the femi-breadths of two aic^acent piers, (or ftarUags), XttEr^ 
parallel to Cc, bifeft AB at right angles^ 'm F;»aodlet 1H\ 
parallel to f f» be the diredUon of a particle of water inif 

pinging 
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Qjj estions.Akswered. 



pinging upon the furface CD m H\ c 
alfo let kM be a tangent at B, 
interfeifting j4C produced in M. 

Call JC\ a; AD, h% CE, c% 
CG, x\ and G H, y\ and let tfie . 
tangents pf the angles ECD and ^ 
J DC (to the radius i) be denoted 
by p and q refpeftively. The cele.- (? 
* " * rti '" 




rity wherewith the rtream pafles /% /T: 5 \ 

any fedion HR being inverfely as t^^/^-— •^•*— *«a 

the breadth, the veToeity of the |/ ■ "^ 

particle s^ing at H will therefor^ j^ 

be as " ^ , and its force (by me- \ 



chanics) as 






.y.v. 



* X H- jy' 



' 5' which, 



for the fluxion of the 



drawn into;', gives — ^X —^ 

refiftance upon ^IT. But (by art. 408 of Simpfon*s Fluxions) 
it appears that, if .9 be aiiumed to denote 'any quantity 
expr effed in te rm of j' and given coeiScients, the fluent of 

XX -+■ f S r 

S X • . ^ ;; - (correfponding to any given value of x) 

will be ^ max. or min. when the relation of x and. v is fuch 

"that the value of ' "" ^^l^Y ' — ^ i^'-ev^ry-where the 

fame. Therefore, by transforming our fluxion, — i— x 

' ^ »_^' . — * and then comparing 



to 



-yy 



it with that' above, we ihall get 



xyi 



C-^^y 



^^^J> 



(a conftant quantity). In order to' the refolution of thii 
equation, put xzizvy {v being the tang, of the angle MHC) 
then, by fubAitution,.&c. 



c—y 

V 



j^^^d'y and con- 
fequently dxT^ zz^==i-—i Which, in fluxions, give^ 

•^'^^= iT?TF' and '/->= ^')=W^-; whereof 

the 
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the corf e^ed fluent will be dx = -l±JMr. LilZ^V- 

To find </, takejrs o; in which circumftance, v being=/, 
the equation — i— X ^ = d becomes - ^ ,r - 

» </; which value being fubftituted for d, our two equations. 



after proper redu^ion, will become r = r s^ i 

^x I -h vvi 



Y 




^ lueotpt 

of the zn^ECH) is not given, but muft be found from the 
known values o£CE, CJ, and j4D, In order to this, fup- 
pofe H to coincide with D ; then, x becoming = ^, jr = ^, 
v = ^, if thefe values be fubftituted in t he afore faid equa- 
tions, we (hall, after due redu(fHon, have .^ = 

i^qq]* c 

X ^ and . = .x '-^^-TTT^x i±^i?. 

Put r= — I X -, and then ^=-2^ -z ; 

' c c q 

from which equations the values of p and q may be found. 

Thus, for example, if ^ be fuppofed = iz, 3s.5, and £-=S ; 

then f will come out = i, and 7 = 3: So that the angles 

ECHzndJDC^vQ here 63^ a6' and 7t« 34', refpcdHvely. 

Coroliary. If r be fuppofed exceeding great, or, which 

comes to the fame, if every particle of the fluid impinges 

with the fame velocity, then — will vanifh, and the equation 
J! = , _ !L21i+i^ will become ^^^lI+ZE!! = ,, and 

confequently v =f4 therefore the angle CHI being every- 
where the fame, CD will, in this cafe, become a right line: 
From whence it appears, that the lei's DF is in refpe(5k of 
C£, the greater mull be the curvature of the furface upon 
which the water adls. 

*#* This ivas the only true folution received* 
End of the Second Volume. 
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